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ARITHMETIC. 


L  On  the   Method  of  Representing   Numberi 
by  Figures. 

1.  Arithmetic  is  the  science  which  teaches  the  use  o1 
nuuibcrs. 

2.  The  number  owa,  or  unity,  is  taken  as  the  founda- 
tion of  ail  numbers,  and  all  other,  unmb-ors  are  derived 
fii-om  it  by  the  process  of  addition. 

Thus : 

Tioo  is  the  number  that  results  from  adding  <yn«  to  one ; 
Three  is  the  nuraber  that  results  from  addirifif  one  to  two  ; 
Four  ia  the  number  that  re.=;alts  from  addiug  o»t4  to  i!>,rec. ; 

and  so  on. 

3.  By  means  of  the  symbols  or  figures 

12346678    9, 

called  the  nine  significant  digits,  together  mth  tlie 
symbol  or  figure  0,  called  zero,  we  can  represOiat  num- 
bers of  any  magnitude. 

4.  Fust,  each  of  the  significant  digits,  standing  by 
itself,  represents  a  number  (jreater  by  one  than  the 
number  represented  by  tlie  digit  that  immediately  pre- 
cedes it  in  the  hst  of  digits. 

Thus  7  represents  a  niimbei-  greater  by  oftie  than  the 
number  repi-esentcd  by  6 
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5-  The  symbol  +,  read  Plus,  is  used  to  denote  the 
0[)cration  of  Addition. 

The  s^-mbol  =  stands  for  the  words  "is  equal  to,"  o? 
"the  result  is." 

Since 

2=1  +  1,  where,  unity  is  written  tvnoe, 
3=2-}- 1=1 -1-1 -j- 1,  where  inify  is  written  <Are«  times. 
4=;3  -j-  1^=1  -|-  i  -I- 1  -I- 1,  wliem  unity  lis  written /our  times 
.■i:jd  BO  on. 

6.  Numbers  between  nine  and  a  hundred  are  repre- 
fianted  by  two  figures,  tlie  one  on  the  Icft-haud  signifying 
how  many  grovps  of  ten  units  are  contained  in  the  num- 
ber rei)rescnted,  and  the  one  on  the  right-hand  signify- 
ing how  many  single  units  are  contained  in  the  nomber, 
in  adchtiou  to  the  groups  of  ten  units. 

Thus,  in  the  expression  G9, 
the  figure  G  represents  six  groups  of  ten  units, 
the  figure  9  represents  niue  single  units. 

These  groups  of  ten  units  are  for  brevity  called  Ten», 
and  the  single  units  are  for  brevity  called  Units. 

Numbers  between  ninety-nine  and  a  thousand  are 
represented  by  three  figuies. 

In  the  expression  745, 
the  figure  7  repieseuts  seven  groups  of  a  hundred  units, 
the  figure  4  represents  fcmr  groups  of  ten  units, 
the  figure  5  represents  five  single  units. 

In  the  expression  ?>» '5, 
the  figure  8  represeivf-^  three  gi-oups  of  a  ^/jou^ncZ  units. 

In  tlie  exprcsrfi  .1   2;J}75, 
tlie  figure  2  rcjircseuts  two  gi'oups  oi  ten  ihoibaand  Xixxxia, 

In  tiic  exjtressiou  123475, 
the  figure  1  represents  one  group  of  a  hundred  thoiLsand 
units. 

In  the  expression  0123475, 
tlie  figure  9  represents  nine  groups  of  a  million  units; 
and  so  on. 


7-  To  put  the  matter  briefly  :  when  wo  express  a 
number  in  figures,  aud  tell  off  tlio  figures yru(/t  riyht  to 

kA, 

the  first  figure  represents  a  number  of  units, 

the  seeond       figure  represents  a  number  of  (nw, 

the  tliird        figure  represents  a  number  of  handredsy  , 

the  fourth       tiguro  represents  a  number  of  ^/loiwarK/s,  \ 

the  fifth  figure  represents  a  number  of  teits  of  Ihou-       ' 

sands, 
(he  sixth        figure  represents  a  number  of  hmulreds  of       I 

tJiou^ands,  J 

the  seventh      figure  represents  a  number  of  miiiwiis,  \ 

the  ei(jhth        figure  represents  a  number  of  tens  if  luiUioiu,  I 
the  ninth        figure  represents  a  number  of  hundreds  <f        f 

viillions,  J 

the  tenth         figure  represents  a  number  of  6tiil/c(7/.5, 

the  eleventh     figure  represents  a  number  of  tenx  i>f  hiUions, 

tbe  twelfth      figure  represents  a  number  of  hundrcdx  of 

billiims, 

the  thirteenth  figure  represents  a  number  of  trillions, 

8.  When  the  symbol  0  appears  in  an  expi-ession,  it 
shows  that  the  number,  represented  by  tlio  exp}essiou, 
contains  no  single  units,  tens,  hundreds,  etc.,  accorchug 
as  the  0  is  placed  in  the  first,  second,  third  place,  the 
order  of  place  being  reckoned  from  right  to  left. 

Thus  : 

20  represents  the  number  which  contains  two  groups  ot 
ten  units  ami  no  single  units  ; 

800  represents  the  number  which  contains  three  groups 
of  a  hundred  units,  and  no  group  of  leu,  and  no  sin- 
gle units ; 

4007  rcprosewts  the  number  which  contains  four  groups 
of  a  thousand  units,  and  no  group  of  a  Iiuudied,  aud 
no  gr^up  of  ten,  and  seven  single  units. 

NUMERATION. 

9.  To  writo  in  words  tlin  moaning  (if  a  jtrumbei 
BxpresseJ  iu  figmes,  is  called  NunKKAXio.v, 

Tlie  remarks,  which  we  liavo  akeady  made,  onglr* 
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to  enable  the  learner  to  write  in  words  all  numbers 
expressed  by  one,  two,  or  thbee  figurcH. 

Thus: 

the  number  expressed  by      8  is  written  right  ; 
the  number  expressed  by    27  is  written  twenty-seven  ; 
the  number  expressed  by  304  is  written  three  uundm;D 
AND  vovu. 

10-  Next  take  the  case  of  numbers  expressed  by 
FouB,  JTVE,  or  SIX  figures,  as  4237,  23509,  402676. 

Draw  a  line,  separating  the  three  Jigiires  on  the  right 
of  each  expression  from  the  rest  of  the  expression,  and 
over  the  figiu-e  or  figures  on  the  left  of  the  line  write 
the  word  Thousand,  thus  : 

Thotisand  I  Tboneand  I  Thousand  I 

4  I  237     ;  23  I  509     ;         402  !  676. 

Then  the  meaning  of  each  expression  can  be  written 
at  once  in  words,  thus  : 

Four  thousand,  two  hundred  and  thirty-seven  ; 
Twenty-three  thousand,  five  hundred  and  nine  ; 
Four  hundred  and  two  thousand,  six  hundred  and 
seventy-five. 

11.  Next  take  the  case  of  numbers  expressed  by 
SEVEN,  EIGHT,  or  NINE  figures,  as,  for  instance,  the  num- 
ber expressed  by  847295328. 

Draw  a  line,  separating  the  thi-ee  figures  on  the  right 
from  the  rest  of  the  expression,  and  a  second  line, 
marking  olf  the  next  three  figures.  Over  these  write 
the  word  Tlwusand,  and  over  the  figures  on  the  left  of 
this  second  line  the  word  MiUions,  thus  : 

MUlioiu       I       Thoueaud       I 

847        I         296        1 328. 
Then  we  can  write  the  meaning  in  words,  thus  : 

Three  hundi-ed  and  forty-seven  millions, 
two  hundred  and  ninety-five  thjusaadf 
three  hundred         twen^v-eiglat. 
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Again,  to  express  in  words  20040030,  write   it  thua  : 

Millions      ,      Thousands      I 

20    I  040        I      030 

and  the  number  expressed  in  words  is — 
Twenty  miUicms, 
forty  thoicaand 
and  thirty. 

12.  If  more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  tha  figures  by  threes,  as  before,  and 

over  the  fourth  parcel  write  the  word  billions, 
over  the  Jifth  parcel  write  the  word  trillions. 

Thus,  to  express  in  words  24003269407032,   proceed 
thus  : 

Trllliong      I      BUlious      I      Millions       I      Thoasands    1 

24       I       003      I       269       |        407        |    082 
and  the  number  expressed  in  words  is — 
Twenty-four  trillions, 
three  billio?is, 

two  hundi'ed  and  sixty-nine  millions, 
four  hundred  and  seven  thousand 
and  thirty-two. 

Note.    1  followed  by  three  zeros,  1000,  represents  a  thousand. 

1  followed  by  six  zeros,  1000000,  represents  a  million. 

1  followed  by  nine  zeros,  1000000000,  represents  a  bil- 
lion. 

Examples-  (i) 

Write  in  words  the  numbers  expressed  by  thefollowing 
figures  : — 

(1)  7,  13,  46,  59,  326,  4578. 

(2)  '90,  110,  207,  4300,  4036,  4306. 

(3)  780,  609,  5360,  2020,  1101. 

(4)  86497,  49532,  654321,  743269, 
(6)  45000,  32600^  75230,  600000. 

(6)  8572914,  3469218,  4629817. 

(7)  9000000,  29000000,  715000000. 

(8)  910307240,-  307004205,  380503040. 

(9)  24375926831:2,  307405006270. 

(10)     417236682719435.     20yu-f;300072010. 


NOTATION. 

13.  To  represent  by  figures  a  auinber,  expressed  is 
words,  is  called  Notation. 

The  method  to  be  employed  is  this  : 
Prepare  the  divisions  in  which  the  figures   represent* 
ing  thouxandn.  mUJ.ions.  Ac,  are  to  be  placed,  thus: 


Trtlhoxiu 


Miilloaa 


•rhn,r)(lM.nrl 


and  place  in  each  division,  as  well  on  thi^  right  and  left 
of  the  outermost  hues,  tlie  figures  required. 

Thus,  to  represent  by  figures  forty-se\en  thousand, 
three  hundred  and  nine,  we  jjroceed  thus  t 

Thousand  I 

47  I  809 

and  the  number  expressed  in  figures  is  47309. 

Again,  to  represent  by  figui-es  four  biUions  three 
hundxx'd  and  two  milhons,  eighteen  thousand  and  fifty- 
three,  we  proceed  thus  : 

BiUIoos      I      Milliona      I    Thouaand    i 

4        I       aOli       I       018       I  053 

and  the  number  expressed  in  figures  ia  4S3201806A 

Examples-    (ii) 
Erprees  in  figures  the  following  numbers  : — 

(1)  Nine;  twelve;  seventeen;  niaeteen  ;  thirteen;  8i:x- 
teen ;   eleven. 

(2)  Tweuty-three  ;  twenty-soven  ;  thirty-five  ;  thirty* 
eight ;  forty-four  ;  forty  ;  twenty-six  ;  thirty-four. 

(.^)  Sixty-soven ;  seventy-five;  sixty-two;  eighty-three; 
seventy-four  ;  ninety-two  ;  sixty-eight ;  ninety-five. 

(4)  Seventy-six  ;  twenty-two  ;  iifty ;  fifteen  ;  twenty- 
eight  ;  sixty-one ;  forty-nine  ;  eignteen  ;  ninety  ;  eeventy- 
thiree. 

(5)  One  hundred  and  seven;  one  hundred  and  thirty^; 
two  hundred  and  forty-six;  three  hundred  and  seventy-two  ; 
aix  hundred  and  eight ;  seven  hundred  and  forty  ;  niu* 
hamlred  and  ninety. 
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(6)  Eight  hundred  and  thirty-six ;  seven  hundred  and 
forty-seven ;  four  hundred  and  ten ;  nine  hundred  and 
thirteen ;  seven  hundred  and  fifty ;  three  hundred  and 
fighty-four. 

(7)  Eight  hundred  and  eighteen ;  eight  hundred  and 
eight ;  two  hundred  and  six  ;  four  hundred  and  thirty  ;  five 
hundred  and  twelve  ;  seven  hundred  and  eighty-seven. 

(8)  Seven  thousand  eight  hundred  and  fo;-ty-five  ;  nine 
thousand  six  hundred  and  thirty-seven;  twelve  thousand ; 
eight  thousand  four  hundred ;  sis  thousand  and  three ; 
eighty-five  thousand  and  forty. 

(9)  Fivp  thousand  four  hundred  and  seventy  ;  three  thou- 
sand six  hundred  and  fifty  ;  eight  thousand  seven  hundred 
and  eighty ;  one  thousand  two  hundred  and  forty-seven ; 
four  thousand  eight  hundred  and  eight. 

(10)  Six  thousand  and  four  ;  seven  thousand  and  twenty- 
two  ;  three  thousand  five  hundred  ;  nine  thousand  and  forty- 
seven  :  two  thousand  and  SGventeen ;  nineteen  thousand 
four  hundred  and  two. 

(11)  Seventy  thousand  and  seven;  sixtyihoueand  and  sixty, 
f'lurteen  thousand  and  fourteen  ;  seventy  thousand  and 
seventeen;  twelve  thousand  three  hundred  and  three ;  siX' 
teen  thousand  and  five. 

(12)  Three  hundred  and  fifty-six  thousand  seven  hundred 
and  twenty-eight ;  six  hundred  and  forty  thousand  eight 
hundred  and  forty-two ;  nine  hundred  thousand  ;  eight  hnn 
dred  thousand  and  forty. 

(13)  Seven  ccilliona;  four  tailiicnc  five  hundred  and 
■eventy-six  thousand  eight  hundred  and  sixty-five  ;  seventy- 
five  milUons  eight  hundred  and  six  thousand,  nine  hundred 
and  forty. 

(14)  Three  hundred  and  fifteen  milliona ;  five  millionfi 
and  forty  thousand  ;  eight  millions  and  seven  hundred ; 
eighteen  miUions  and  twenty  ;  seven  hundred  miUions  and 
two. 

(15)  Three  hundred  and  fifteen  hillions  six  hundred  and 
seventy-four  niilhons,  eighteen  thousand  and  three  ;  thirty- 
*\ve  billions  six  hundred  millions,  five  hundred  and  twenty. 

(16)  Seven  bilhons;  five  trillions,  eight  hundred  bilhons, 
nix  hundred  thousand  and  forty-seven ;  eight  triliioniB, 
forty-three  thousand  and  seven. 

(17)  Throe  hundred  and  fiva  trillions,  five  billions,  four 
oaillions,  six  thousand  and  three  ;  fifty-three  trilliona,  fifty- 
throe  millinns,  fifty-three  thousand  and  fifty-threa. 
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(18)  Nine  trillions  and  nine ;  ninety  trillions  and  niiw 
hundred ;  nineteen  trillionB  and  nineteen  thousand  ;  on< 
trillion,  one  mJlion,  one  thoneand,  one  hundred  and  one. 

ROMAN  NUMERALS. 

14.  In  the  Koman  system  of  Notation,  which  is  still 
used  frequently  in  inscriptions,  in  references  to  chaptei-s 
of  books,  and  for  other  purposes,  the  symbols  chiefly 
employed  were  I,  V,  X,  L,  C,  D,  M. 

These  symbols,  standing  by  themselves,  represented 
respectively  the  numbers  one,  five,  ten,  fifty,  a  hundred, 
five  hundred;  and  a  thousand.  Intermediate  numbers 
were  represented  by  means  of  an  arrangement  that  the 
numbers  represented  by  the  symbols  I  and  X  when 
standing  on  the  right  of  a  higher  sjinbol  were  to  be 
added  to  the  number  represented  by  that  symbol,  and 
when  standing  on  the  Ufi  were  to  be  suhtnicted  from  it. 

Thus: 

VI  represented  the  number  nx, 
IV  represented  the  number  four, 
and  LX  represented  the  number  sixty, 

XL  represented  the  number /orty. 

The  followmg  table  will  explain  the  method  for  num 
bers  up  to  a  tiiousand  : 

1  I.  11  XI.  21  XXI.  110  ex. 

2  II.  12  XII.  80  XXX.  160  CL. 

3  III.  13  XIII.  40  XL.  188  CLXXXVIIl 

4  IV. '  14  XIV.  44  XLIV.  200  CC. 

5  V.  16  XV.  60  L.  300  CCC. 

6  VI.  16  XVI.  60  LX.  400  CCCC. 

7  VII.  17  XVII.  70  LXX.  600  D. 

8  VIII.  18  XVIII.  80  LXXX.  600  DC. 

9  IX.  19  XIX.  90  XO.  900  DCCCC- 
10  X.  30  XX,  100  C.  loCt  II. 
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Examules-    (iii) 


Write  in  words  : 

(1)  XXVII.  (2)  XLIX. 

(4)  LXXIII.  (5i  XCII. 

(7;  CLXIII.  (8)  CXCIX. 

(10)  MDCCCLXXII. 

Write  in  Roman  Numerals  ; 


(3)  LXYIII 
(6)  CXLIV. 
(9)  DCLXIV. 


(1)  37. 

(2)  59. 

(3)  62. 

i4)  87.    . 

(5)  95. 

(G)  139. 

(7)   145. 

(8)   179. 

(9)  846. 

ao)  1763. 

II.    Addil 


ion- 


16.  If  "vve  combine  two  or  more  groups  of  units,  so 
as  to  make  one  group,  tlie  number  of  units  in  this  sin- 
gle group  is  called  tlie  Suai  of  the  numbers  of  units  in 
the  original  gioujis. 

To  find  the  sum  of  5  and  3,  we  reason  thus : 
Siuce  3  =  1  +  1-1-1,  .  (Art.  5) 


6-1-3  =  S-j-i-f  l  +  l 
=  6-fi-hl 

=  7  +  1 


(An.  4) 


16.  By  practice  we  become  able  to  express  the  result 
of  adding  a  liumber  less  than  tf;n  to  another  number, 
without  breaking  up  the  number,  which  wo  have  to 
add,  into  units. 


Thus  we  say 


7  and  5  make  12, 
15  and  8  make  23 ; 


and  so  on. 

Again,  if  we  have  throe  or  four  numbers,  each  less 
than  ten,  to  add  together,  we  perform  the  process  men- 
tally ;  thus,  to  add  4,  7,  9,  and  6  together  we  say  4,  11, 
20,  26. 

17.  We  now  proceed  to  explain  the  process  of  addi- 
tion in  the  case  of  higher  numbers. 


M)  Ar.BTTION. 

Suppose  we  have  to  add  togetlier  the  four  numbers 
2475,  397,  48G,  and  8007. 

"We  arrange  them  tlius  : 

2475 

397 

486 
3007 

6365 

placing  the  figures  that  represent  units  in  each  numher 
in  the  same  vertical  line,  and  those  that  rejjresent  te)u 
in  tlie  same  vertical  line,  and  similarly  for  those  that 
represent  hundreds  and  thousands.  We  then  draw  a 
horizontal  line  under  the  last  numher,  and  under  tins 
line  we  place  the  numher  representing  the  sum  of  the 
given  numbers,  which  is  found  in  the  following  way : 

Adding  7,  0,  7  and  5  units,  the  sum  is  tAventy-Sve 
nuits,  that  is  2  tens  and  5  units :  we  place  the  five 
under  the  line  of  units,  and  caixy  on  the  2  tens  for 
addition  to  the  line  of  tons. 

Adding  2,  0,  8,  9  and  7  tens,  tlie  sum  is  twenty-six 
tens,  that  is  two  hundreds  and  G  tens  :  we  place  the  6 
under  the  line  of  tens,  and  carry  on  the  2  himdi'eds  for 
addition  to  the  line  of  hundi'eds. 

Adding  2,  0,  4,  3  and  4  hundreds,  the  sum  is  thirteen 
hundreds,  that  is  1  thousand  and  three  hundieds  :  we 
place  the  8  under  the  hne  of  hundieds,  and  carry  on 
the  1  thousand  for  addition  to  the  Hne  of  thousands. 

Adding  1,  3  and  2  thousands,  the  sum  is  six  thou- 
sands, and  we  place  6  under  the  line  of  thousajids. 

Examples.    (iv> 
Add  together 

(1)     4  and  7,  8  and  1  S,  6  ar.d  15,  9  and  27. 

(2)     62  ■        m     40  (4^     36 

86  27  24 


Axjumas 

] 

(61    ^-i 

849 
823 

(6) 

209 
140 
600 

(7) 

662 

70 
106 

<8)    469 
6 

237 
4269 

(9) 

6462 

723 
8004 
9217 

(10) 

24609 
8470 

40052 
6207 

ai;  429    (12j 
347 
425 
269 
538 

804 
629 
488 
976 
853 

(13) 

253 
189 
567 
278 
384 

(14) 

140 

49 

257 

6 

428 

(15)  6^43 
5679 
8526 
5037 
2409 

(16) 

• 

8750 
4623 
7988 
6543 
5729 

(17) 

8004 
4007 
6290 
8046 
7259 

(18 

6843 

4297 

326 

62 

7008 

11 


(19)  64+43+7+854-9. 

(20)  247+356+28+423+07+12. 

(21)  425+8742+4230+39+847. 

(22)  7288+976+45+623+4000. 

(23)  8+97623+3407+5260+86. 

(24)  41537+9215  +  4S+0077+23+2418. 

(25)  275413+3126+725+5007. 

(26)  74259+346274+30000+1000001  +  207. 

(27)  4692+72430+80000729+40+600UOOOOO. 


(28)  46243 

(29) 

748325 

(30) 

6629 

85297 

64297 

426580 

825649 

632684 

87259 

240728 

20047 

606 

815 

4207 

670492 

42378 

617048 

87987 

645980 

8025 

6498 

V2 
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(31)  256497 

(32) 

654297 

(88) 

625493 

648098 

248643 

75862 

720430 

380469 

6436 

630689 

472586 

87294 

407246 

582987 

4868 

864928 

639458 

862 

254384 

(35) 

498468 

(36) 

13 

(34)  7462594 

4697498 

6572043 

8625837 

627 

2869257 

4398025 

4307046 

43<3 

6702403 

27209 

698206 

6124917 

162372 

45297 

6219806 

4058 

3626084 

4390148 

7265204 

57002 

74C9425 

4372943 

862968 

(37)  Seven  iiundred  and  forty  ;  forty  thousand  and  fifteen  ; 
six  hundred  and  forty-seven ;  fifty  three  thouBaud  three 
hundred  and  three ;  seventeen  thousand  five  hundred  and 
forty-six. 

(38)  Five  hundred  and  eight;  six  thousand  and  nine; 
fifly-five  thousand  and  fourteen;  eight  hundrsd  and  nine- 
teen ;  seven  hundred  thousand  and  six  ;  two  thousand  and 
twelve. 

(89)  Six  hundred  and  forty-five  thousar-d,  eight  hundred 
and  forty-fi.ve  ;  seventy  thousand  and  '  forty-seven  ;  sixty 
thousand  and  forty  ;  seven  hundred  and  fifty  thousand ; 
three  hundred  thousand  and  fifteen. 

(40)  Two  hundred  and  one  millions,  niaety-siy  thousand, 
three  hundvfcd  and  foi-tj'-two  ;  fifty-four  thousand  three  hun- 
dred and  four  ;  eighteen  railUons,  six  thousand  and  three; 
five  hundred  thousand  and  forty ;  eight  milhons  and  eight. 


III.    Subtraction. 

18.  If  from  a  number  we  take  away  a  smaller  lium- 
ber,  the  process  is  called  Subtraction. 

Strictly  we  ojight  to  take  away  each  of  the  units,  of 
which  the  smaller  number  is  composed,  separately  from 
the  larger  number  ;  thus,  to  subtract  3  fiom  5»  we  rea- 
son thiia  •- 

3.-=rl  +  l^.l; 
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if  we  take  away  one  of  these  units  from  5,  we  have  4  left ; 
if  we  take  away  the  second  unit  from  4,  we  have  3  left ;  if 
we  take  away  the  third  unit  from  3,  we  have  2  left. 

The  Symbol   — ,  read  minus,  is  used  to  denote  the 
operation  of  Subtraction.     Thus  the  operation  of  sub- 
tracting 3  from  5,  and  its  connection  with  the  result, 
may  be  briefly  expressed  thus  : 
5-3=2. 

19.  By  practice  we  become  able  to  subtract  a  num- 
ber, less  than  ten,  from  another  number,  without 
breaking  up  the  smaller  number  into  units ;  thus  we 
say, 

7  —  4=3, 
18  —  5  =  13, 
49  —  8=41; 

and  so  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higlier  numbers,  we  must 
notice  the  principle  on  which  a  certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a  view  to 
discover  the  number,  by  which  one  exceeds  the  other, 
we  may  add  ten  single  units  to  the  greater,  if  we  also 
add  one  group  of  ten  units  to  the  less,  and  we  may  add 
ten  gi'oups  of  ten  units  to  the  greater,  if  we  also  add 
one  group  of  a  hundred  units  to  the  less ;  and  so  on. 

Suppose,  for  example,  we  want  to  find  the  number 
by  which  56  exceeds  29,  we  might  reason  thus : 
56  =  five  tens  together  with  six  units. 
29  =  two  tens  together  with  nine  units. 

To  the  former  add  ten  single  units,  and  to  the  latter 
add  one  group  of  ten  units. 

Then  the  resulting  numbers  Avill  be, 
in  the  first  case,  five  tens  together  with  sixteen  units, 
in  the  second  case,  three  tens  together  with  nine  units. 
Hence  the  excess  of  the  former  over  the  latter  will  be 
the  number,  made  up  of  two  tens  together  with  seven 
units,  and  ^vill  therefore  be  represented  by  27." 
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Let  U3  now  take  an  example,  to  show  the  practical 
way  of  performiug  the  operation  of  substractiou,  accom- 
panied by  a  complete  explanation  of  the  process. 

Suppose  we  have  to  take  589  from  926  ; 

From  926 
Take  589 

Eemainder      337 

We  arrange  the  numbers,  placing  the  fignres  that 
represent  units  iu  each  in  the  same  vertical  line,  and 
doing  the  same  with  those  that  represent  tens  aoid 
hundreds. 

"We  then  reason  thus  :  we  cannot  take  9  units  from  6 
units  ;  we  therefore  add  ten  units  to  the  6  units,  making 
sixteen  units,  and  Ave  take  9  units  from  the  sixteen 
units,  and  set  down  the  result,  which  is  7  units,  vmder 
the  hue  of  units. 

Having  increased  the  upper  number  by  ten  units,  we 
add,  by  v^'ay  of  compensation,  1  ten  to  the  lower  number, 
changing  8  tens  into  9  tens.  We  proceed  thus:  we  can- 
not take  9  tens  from  2  tens;  we  therefore  add  ten  tens  to 
the  2  tons,  making  twelve  tens,  and  from  these  we  take 
9  tens,  and  set  down  the  result,  which  is  3  tens,  under 
the  hne  of  tens. . 

Having  increased  the  upper  number  by  ten  tens,  we 
add,  by  ;say  of  compensation,  1  hundred  to  the  lower 
number,  changing  5  hundi-eds  into  G  hundi'eds. 

We  then  take  6  hundreds  from  9  hundreds,  and  set 
down  the  result,  which  is  3  hundreds,  under  the  line  oi 
hundreda. 

Examples-    (v) 

Find  the  dilTereJiico  between  the  fonowing  pairs  o1 
numbers  : 

(1)  13  and- 6.    (2)  15  and  7.  (3)  23  and  4. 

(4)  3  and  32. 

(5)  57    (6)  96   (7)  74   (8)  87  (3)  92 

23       42      39  68  47 
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(10)      513         (13)      704         (12)      630  (13)      7426 
•247                    105                     548  8618 

(14)    6239         (15)    4729         (16)    6258  (17)    65472 
4127                    501                       36  4001 


(18)      857         (19)    4G25         (20)  72049         (21)    20004 
249  1840  43821  17243 


(22)     437  —  56         (23)  529  —  483         (24)  827  —  795 
(25)     3000  —  958      (26)  7040  —  583       (27)  0259  —  479 
(28)     58R23— 7428    (29)  64295—53290   (30)  70000—08904 
(31)     52764  and  34297.  (32)     42456  and  102479. 

(33)     624300  and  14000702.    (34)     99999  aud  100000. 
(35)     A  million  and  a  tbonsand. 
(30)     A  hundred  millions  and  a  hundred  thousand- 
(."'7)     Ten  billions  aud  a  thousand  and  one. 

(38)  What  number  must  be  taken  from  26  to  leave  18? 

(39)  AYhat  number  must  be  taken  from  427  to  leave 
401? 

(40)  "Wliat  number  must  be  taken  from  tliree  thousand 
an  I  tiftoen  to  leave  two  thousand  four  hundred  and  five? 

(41)  By  how  many  does  a  thou.sand  exceed  four  hundred 
and  seven  ? 

(42)  The  greater  of  two  numbers  is  427  and  the  sum  of 
the  numbers  is  580,  what  is  tlie  smaller  of  the  two  numhers? 

(43)  Wliat  number  must  be  added  to  7428  to  make  8047  ? 

IV.    Multiplication. 

21.  MuUiplication  is  tlie  process-  by  -which  we  find 
tlic  sum  of  two,  tlacc,  foui-  or  more  numbers,  which  ai-e 
equnl. 

Thus,  if  wo  have  to  find  the  fmm  of  three  nnmbers 
,eacli  equa]  to  7,  wc  call  the  process  th     Multiplic.^iio.v 
of  7  hy  3. 

Tliis  sum  is  called  tlio  Product  of  the  multiplication 
of  7  by  3. 

The  uuinbor  S  is  called  the  Multiplier. 

The  number  7  is  called  the  Min.Tii'LicANT). 

The  following?  table  must  be  committed  to  roemory. 


t6 


MTTLTI?I>IC  ATION . 


The  MtQtiplioation  Table. 


Three 

Twice 

tiineB 

lis    2 

lis    3 

2..    4 

2..     6 

S  ..    6 

8..     9 

4..    8 

4..  12 

5..  10 

6  ..   15 

6..  12 

6..  18 

7..  14 

7..  21 

8  ..  16 

8  ..  24 

9  ..  18 

9  ..  27  i 

10  ..  20 

10  ..  30  1 

ll  ..  22 

11  ..  33 

l2  ..  24 

12  ..  36 

Four 
times 
1  is    4 
2..     8 


12 
16 

20 
24 
28 
8..  32 
9  ..   36 

10  ..  40 

11  ..  44 

12  ..  48 


Five 
times 
1  is     5 
2..  10 


S 

4 
3 
6 

■  7 
8 
9 

10 

11 

12. 


15 
20 
25 
30 
35 
40 
45 
50 
55 
60 


Six 
times 
lis    6 
2..  12 


18 
24 
30 
36 
42 


8..  48 
9..  54 


10 
11 

12 


60 
66 

72 


Seven 
times 

1  19      7 

2  ..  14 


Eight     j 
times     ! 

1  is    8  I 

2  ..  16  i 
8    ..  24  • 

32  ' 

40 

48  ' 

46 

64 

72 

80 

88 

96 


Nine 
times 

1  is    9 

2  ..   18 


4 

5 

6 

7 

8 

9 

10 

11 

12 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


27 
36 
45 
54 
63 
72 
81 
90 
99 
108 


Ten 
times 
lis  10 

2  ..  20 

3  ..  30 
40 


50 
60 
70 
80 
90 


10  ..100 

11  ..110 

12  ..120 


Eleven 
times 

1  is    11 

2  ..    22 

3  ..  33 
44 
55 
66 
77 
88 
99 

110 
121 
132 


3 
4 
5 
6 

7 
8 
9 
10 
11 
,  12 
Twelve 
times 
1    is  12 


21 
28 
35 

42 
49 
56 
63 

70 

77 
84 


4 

5 

6 

7 

8 

9 

10 

11 

12 


24 
36 

48 
60 
72 
84 
96 


9  ..108 

10  ..120 

11  ..132 

12  ..144 


22-  Let  it  be  carefully  observed  that  Multiplication  is 
a  short  Ibxin  of  addition.  When  we  say  that  3  times 
4  is  twelve,  we  assert  that,  if  4  and  4  and  4  be  added 
together,  the  result  is  12. 

Each  of  the  numbers  3  and  4  is  called  a  Factor  of 
the  prodiict  12. 

Again,  if  we  had  to  find  the  value  of  4  times  67,  we 
might  proceed  thus  : 

67 
67 
67 
67 


2(>8 
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Now  feince  the  figures  in  each  vertical  line  are  the 
same,  we  may  save  ourbelves  the  trouble  of  addition,  by 
learning,  from  the  Multiplication  Table,  the  numbers 
that  result  from  adding  the  same  number  four  times. 
Then  we  may  write  the  operation  in  a  shorter  form, 
thus  : 

67 
4 

268 

The  process  will  stand  thus  : 

Four  times  7  is  twenty-eight ;  we  set  down  8  in  the  place 
of  units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times  6  tens  is  24  tens,  and  adding  2  tens,  the  result  ia 
twenty-six  tens,  that  is  two  hundreds  and  six  tens  ;  we  set 
down  6  in  the  place  of  tens,  and  2  in  the  place  of  hundreds, 
and  the  final  result  is  268. 

Here  67  is  called  the  Multiplicand, 
4  is  called  the  Multiplier, 
268  is  called  the  Product. 

23.  The  symbol  x ,  placed  between  two  numbers, 
expresses  that  the  second  is  multiplied  by  the  first,  and 
the  whole  operation  in  the  example  just  given  ia  briefly' 
expressed  thus  : 

4x67  =  268. 

9A.  Next  observe,  that  the  multiplier  and  multipli- 
cand may  change  places,  without  eJteiing  the  value  of 
thp  Prodiict. 

Thup  «  X  4  =  4  X  8,  or  3  times  4  =  4  times  8. 
For  8  times  4  —  4-|-l-t-4. 

-  1-1-1+? +1) 
+  ]+]-!-]+];- 1 
-fl-l-l-fl+lj 
And  4  times  3  ^  3+8-;-' +3 
=  l+l  +  lj 

+  1+1+1  ["• 

Now  the  results  obtained  from  I  and  II  must  be  the 
same,  for  the  horizontal  columns  of  ti'e  one  are  identi- 
cal wjth  the  vortical  columns  of  the  other. 
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25.  If  we  multiply  a  nnmlDeT  by  10,  the  pa-odnct  is 
obtained  by  aiuiesiug  0  to  the  number,  that  la, 

10  X  i364  «  3640. 

If  we  multiply  a  number  by  100,  the  prodaot  is 
obtained  by  annexing  GO  to  the  number,  that  is, 

100  X  364  -  36400. 

So  by  annexing  000  to  a  number  we  multiply  it  by 
1000,  and  so  on. 

If  we  have  to  multiply  a  number  by  20,  we  may  first 
multiply  it  by  2  aud  then  annex  0  to  the  result,  and 
tiie  final  result  wilj  be  the  product  rec^uired. 

Again,  if  we  have  to  multiply  a  number  by  200,  we 
may  iii'st  multiply  it  by  2  and  then  annex  00  to  the 
result. 

The  method  of  expressing  the  result  of  multiplica- 
tions of  this  kind  in  practice  is  as  follows  : 

We  multiply  427G  by  700  and  14239  by  6000  thus  : 


4276 
700 

1-1239 
6000 

23^3200 

854o4Q00 

EiampJea- 

CTi) 

Find  fho  Froduct  in  the  following  cases  of  Multipli- 
Gallon. 

(1)  8  timeg  15,  (2)  4  times  76.  (3)  6  tiroes  98. 
("4)10  1111168  87.  (6)  6  times  114.  (G)  7  Uiues  123. 
(7)  11  times  843.         (8)   12  times  947. 

(9)     MuUiplv  25  by  2,  3,  7,  9. 

(10)  Mnliiply  127  by  5"  8,  lO",  11,  20,  70. 

(11)  Multiply  2407  bv  4,  6,  11.  12,  500,  7000. 

(12)  Multiplv  374-.J9  by  9,  11,  12.  SOuUO,  8UOGO00O. 


^6.  Ex.  (1).   To  multiply  817  hj  23 
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The  form  of  the  operation  is : 

847 
28 


7981 


The  explanation  is  this  : 

The  multiplier  is  made  up  of  two  parts  8  and  20,  we  thert 
(ore  multiply  347  first  by  three,  and  then  by  20,  and  add  thf 
two  results. 

Now      8X347  =  1041. 
and      20X347  =  0940. 

j.n  Betting  down  this  second  result  loe  omit  the.  zero. 
because  it  will  have  no  eHect  on  the  addition  which  has 
to  be  peiformei 

Examples.    (t2) 

Multiply 

(1)  23  by  1 5.  (2)  67  by  29.  (8)  45  by  SH. 

(4)  70  by  26.  (5)  125  by  24.  (6)  827  by  42. 

(7)  205  by  43.  (8)  307  by  98.  (9)  2684  by  85. 

ao)  57296  by  27.  (11)  84293  by  88.  (12)  7G29H02  by  76. 

Ex-  (2).  To  multiply  34007  by  213. 

84007 
213 


102021 
84007 
68014 

7243491 


Here,  when  we  multiply  84007  by  200,  the  result  is 
6801400,  and  ice  omit  the  two  zeros  at  the  end,  being 
caicful  to  put  the  4  in  the  place  of  huudi-eds. 

Observe  that,  in  all  cases,  the  first  figure  on  the  right 
of  each  partml  product  will  be  in  the  sjuue  vejutical  liaf 
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with  the  figure  by  which  we  are  multiplying :  ih-axB,  in 
the  example  just  given,  the  4  in  the  thli-d  product  is  in 
the  same  vei'tical  hne  with  the  2  by  wjiich  we  multiplied. 

Ex.  (3).  To  multiply  30047  by  21009. 

30047 
21009 


270428 
80047 
60094 

631257423 

Here  the  first  figiu'e  on  the  right  of  the  second  pro 
duct  stands  in  the  place  of  thousands,  because  we  are 
then  multiplying  30047  by  1000. 

Ex.  (4).   To  multiply  70407  by  3700. 

70407 
3700 


(5) 


49284900 

211221 

260505900 

Examples-  (^iii) 

Multiply 

(1) 

326  by  532.          (2) 

704  by  176. 

(3) 

809  by  606.          (4) 

917  by  406. 

)  537 

6  by  423.    (6)  7846  by  340. 

■  (7)  7859  by  5006. 

(8) 

85639  by  598.       '  (9) 

70802  by  4007. 

(10) 

30207  by  5060.       (11) 

642867  by  90807. 

{VI) 

8637405  by  40300.     (13) 

970052  by  40072. 

(14) 

980740  by  3406.      (15) 

9864302  by  300071. 

(16) 

870120506  by  700403.  (17) 

32804070  by  409300. 

(18) 

742349  by  947.       (19) 

578628  by  6205. 

(20) 

428734  bV  8057.      (21) 

984236  by  5009. 

(22) 
(24) 

872469  by  70043.     (23) 

385704  by  36479. 

423796  by  57243.     (25) 

620072  by  400205. 

(26) 

270403  by  502049.     (27) 

427964  by  582978. 
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Ex.  (5).  To  find  the  continued  product  of  14,  8,  mui 
70. 

Here  we  first  multiply  14  by  8,  and  tlien  multiply  the 
product  by  70,  tlius  : 

14 
8 

112 

70 

7840 
that  is,  14  X  8  X  70  =  7840. 

Examples.    («) 

Find  the  continued  product  of 

(1)     18,  19  and  20.  (2)     436,  73,  12  and  5. 

(3)     3476,  2800,  70010  and  2003. 

27.  When  a  number  is  multipJied  hy  itidf  cnce, 
twice,  three  times,  .  .  .  the  resulting  products  are 
called  the  second,  third,  fourth,  .  .  .  Pov/ebs  of  the 
number.  The  process  is  called  Involution,  and  the 
Power  to  which  the  number  is  raised,  is  expressed  by 
the  number  of  times  the  number  has  been  employed  a? 
a  factor  in  the  operation. 

The  term  squuire  is  usually  employed  instead  of  second 
power. 

The  term  cvbe  is  usually  employed  instead  of  third 
power. 

Thus,  144  is  the  square  of  12,  because  12x12  --  144, 
64  is  the  cube  of  4,  because  4x4x4  =  64. 
81  Ib  the  fourth  power  of  3,  because  3XoX3x3=81. 


Exampief 

1-     tx) 

Find  the  squares  of 

(1) 

16. 

2) 

24. 

(8) 
(7 

40. 

(4) 

67. 

¥\ 

69. 

(6) 
(10) 

72. 

87. 

(^) 

100. 

h) 

114. 

237. 

(11) 

625. 

(lii) 

897. 

(13) 

78g. 

Ai]d  the  cubes  of 

(14) 
lie) 

/22 

11. 

as) 

18. 

(16) 

26. 

(17) 

47. 

68. 

191 
(28) 

193. 

20) 

100. 

(21) 

267. 

8/)6. 

589. 

f24) 

704. 

(26) 

987. 

22  o/ngioN. 

V.    Division. 

28.  Division  is  the  proceBS  by  which,  when  a  product 
is  given,  and  we  know  mie  of  the  factors,  the  other  fac-. 
tor  is  detei-mined- 

The  product  is,  with  reference  to  this  process,  called 
the  Dividend. 

The  given  factor  is  called  the  DmsoB. 

The  factor,  which  has  to  be  found,  is  called  the  Quo- 
tient. 

29.  The  operation  of  division  is  denoted  by  tlie 
sign  -^ 

Thns  12-7-8  signifies  that  12  is  to  be  divided  by  8. 
The  same  operation  is  denoted  by  writing  the  Divi- 
dend over  the  Divisor  with  a  line  drawn  between  them, 

th^is,    — 

In  this  Chapter  we  Bhajl  treat  only  of  cases  in  which 
tlie  Dividend  contains  the  Divisor  an  exact  number  of 
times. 

30.  For  small  numbers,  the  Multiplication  Table 
affords  the  means  of  solving  questions  in  Division. 

For  infitanoe,  since  12  -=4x3, 

12  -f-  4  =  8,  and  12  -5-  3  =  4 ; 
and  Binoe  96  =  12  x  8, 

96  -4-  12  =  8,  and  96  ^  8  =12. 

31.  When  we  divide  one  ntimber  by  another,  we  fird 
how  many  times  the  latter  is  contained  in  the  former, 
and  therefore  any  process  by  which  we  can  discover  how 
many  times  one  num])8r  is  contained  in  another  wiU 
furnish  a  rule  for  division.  Such  a  process  is  explained 
by  the  examples,  whicli  we  shall  now  give. 

'Ex,  (1).  Divide  ^Q8  hj  n. 

Since  17X20  :r.  840, 
and     17X30  =  510, 
it  is  plain  that  17  is  contained  in  408  more  than  twenty 
times,  and  less  tlian  thirty  times. 

U"  then  we  take  away  340  from  408,  and  find  how 
many  times  17  is  contaiiwulin  the  namlxir  thatremaiofi. 


we  shall  find  how  many  times,  more  thaa  twenty,  the 
Divisor  is  contained  in  tiae  Dividend  408. 

Now  408  —  340  =  68,  and  this  number  contains  17 
just /our  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
four  times,  that  is,  the  Quotient  resulting  from  the  div- 
ision of  408  by  17  is  24. 

This  process  is  represented  more  briefly  thus : 

17  )  408  (  20+4 
840 

68 
68 

Hence  408  -r  17  -  24. 

And  yet  more  briefly,  availing  ourselves  of  the  notation 
by  which  the  local  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17  )  408  (  24 
34 

68 
83 

Ex.  (2).  Suppose  we  have  to  divide  8D012  by  10  : 

Divisor    Dividend    Quotfent. 

17^    89012      (62a6 
85 

40 
84 

61 
61 

loa 

102 

We  rirflt  find  horw  often  17  is  contained  in  80,  and  as  it 
is  contaiijod  live  times,  we  Hot  dowu  5  nn  the  lir.st  fij^'uie 
in  tlie  (iootieut,  then  miiltiply  17    by  6,    uud  'subbtiact 


24 
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the  result  85  from  the  89 :  to  the  remainder  4  -sve  annex 
the  next  figure  in  the  dividend  ;  then  as  17  is  contained 
in  40  tv.ice,  we  set  down  2  as  the  second  figure  in  the 
quotient,  then  multiply  17  by  2,  and  substract  the  result 
34  f  ^  the  40  ;  and  proceed  by  bimDar  steps  to  t^^*» 
end  of  the  operation. 

Ex.  (a).  Divide  920575  by  23. 

23 J  920575  (40025 
92 

067 
46 

115 
115 

Here,  when  we  bring  down  0,  the  third  figure  of  the 
di^ddend,  23  is  not  contained  in  it  ;  we  therefore  set 
down  0  as  the  second  figure  of  the  quotient,  and  when 
we  bring  down  5,  the  fourth  figm-e  of  the  di\Tidend,  23 
is  not  contained  in  5  ;  we  therefore  set  down  another  0 
as  the  thfrd  figure  of  the  quotient.  When  we  then  bring 
down  7,  the  next  figure  of  the  dividend,  23  is  contained 
in  57  twice,,  and  the  operation  proceeds  easily. 


Divide 


Examples-    (xl) 


(1)  18  by  6.  (2) 

(3)  84  by  7.  (4) 

(oi  182  by  13.  (6) 

(7)  456  bV  19.     "  (8) 

(9)  3996  by  37.  (10) 

(11)  431376  bv  817.  (12) 

(13)  19249470  by  342.  (14) 

(15)  224009433  bv  489.  (16) 

(17)  2880376  bv  1369.  (18) 

(19)  98955005667  l)V  4123.  (20) 

(21 )  13312053  by  237.  (22) 

(23)  360919856  by  S3.  (24) 

(25)  21>*860161  bv689.  (26) 

(27)  39916424548  bv  1001.  (28) 

(29)     265"40538445  by  7649. 


-m  by  9. 

132  by  12. 
238  by  17. 
3708  bv  36. 
6499  bv  493. 
976272' by  946. 
86366784  by  358. 
4690325214  bv  618. 
10781526  bv  6142. 
4076361  bv"2019. 
505350366  bv  89. 
4600304  bv  907. 
337103025  bv  861. 
152847420  by  5060. 
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(M)  1165584398000  by  17072. 

(31)  35088008823434  by  74291. 

(32)  369187U22u85112  by  65432. 

(33)  837741356152459  by  98989. 

(34)  58376823669  by  642867. 

(35)  2959990965442  by  9864302, 

(36)  261449109180  by  8723694. 

32i  I^  ajjy  two  of  the  three  numbers  that  form  the 
Divisor,  Dividend,  and  Quotient  be  given,  we  can  find 
the  third. 

For  Dividend^Divisor= Quotient. 
Dividends-Quotient  =  Di\dsor. 
Divisor  x  Quotient  =  Dividend. 

Examples-    (xii) 

(1  The  Dividend  is  1171692,  the  Divisor  842.  Find  the 
Quotient. 

(2)  The  Dividend  is  149201,  the  Quotient  23.  Fmd  the 
Divisor. 

(3)  The  Divisor  is  987,  the  Quotient  64852.  Find  the 
Dividend. 


SHORT  DIVISION. 

33'  When  the  Divisor  is  not  gi-eater  than  12,  the 
process  of  diWsion  may  be  greatly  abridged. 
Suppose  we  have  to  divide  92368  by  8.« 
The  operation  is  set  down  in  the  following  form  : 
892368 


11546    Quotient. 

The  following  is  the  process  : 

Since  8  is  contained  unce  in  9,  with  1  asrpmainder,  we  seL 
down  1  uader  the  9,  and  mentally  prefix  lije  rc-maiuuer  1  to 
the  2,  readin^r  the  result  us  12:  then  since  8  is  contained 
mice  in  12,  with  4  as  romiiindcr,  we  set,  down  1  under  the  2, 
and  pn-fix  4  to  the  3,  roaduii;  the  result  as  43  ;  then  since  8 
is  contained  Jive  times  in  43,  with  3  as  remainder,  we  set 
down  6  under  the  three,  and  piehx  3  to  the  6,  reading  the 
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re8^._t  as  86  :  then  since  8  is  contained  fo\w  timtt  in  86,  with 
4  as  remainder,  we  set  down  4  under  tiie  6,  and  prefix  4  to 
the  8,  reading*  tlie  result  as  48  :  then  since  8  is  contained  svx, 
times  in  48,  with  no  remainder,  we  set  down  6  under  the  8, 
and  our  operation  is  completed. 

Next,  suppose  we  have  to  divide  11042304  by  12t 
The  operation  is  set  down  thus : 
12111042304 


920192     Quotient. 


The  following  is  the  process  : 

We  must  take  three  figures  before  we  obtain  a  number 
which  contains  12 ;  then  we  say  12  is  contained  iiiiie  times 
m  110,  with  2  to  carry  on  ;  then  12  is  contained  twice  in  24, 
and  there  is  nothing  to  caixy  on  ;  then  12  is  not  contairied  at 
all  in  %  we  therefore  set  down  0  under  the  2,  and  carry  on 
■1 ;  then  12  is  contained  in  23  otice,  with  11  to  carry  on  ;  then 
12  is  contained  in  110  nine  times,  with  2  to  carry  on  :  lastly, 
12  is  contained  in  24  txoice  exactly. 

Examples-  (xiii) 
Divide 

(1)  7652  by  2.  (2)  725961  by  8. 

C3)  8650232  by  4.  (4)  8749320  by  5. 

(5)  7463424  by  6.  (6)  3504221  by  7. 

(7)  713406960  by  9.  (8)  4362017  by  11. 

(9)  7912464  by  12.  (10)  4000623070905  by  9, 

(11)  7642300721  by  11.  (12)  86089882405604  by  12. 

Divide  each  of  the  foUowing  numbers  by  2,  3,  and  4 
beparately: 

(13)     4263924.      (14)     620437548.       (15)     27540918264. 
Divide  each  of  the  following  numbers  by  5,  8,  and  9 
separately  : 

(16)    46528920.      (17)    981754200       (18)     234567000. 
Divide  each  of  the  following  numbers  by  7,  11,  and  12 
separately : 

(19)     7971348.         (20)     29574468.        (21)     6736387812. 
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VI.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
which  is  the  opposite  of  that  which  we  call  multiphcation. 
In  multiplication  we  determine  the  product  of  too  given 
factors  :  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,   and  the  factors  have  to  be  found. 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspectioD  : 

thus,  the  factors  of  21  are  3  ancl  7, 
the  factors  of  55  are  5  and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  : 

and  the  factors  of  9  beinj^  3  and  3, 
and  the  factors  of  6  being  2  and  3, 

the  number  54  can  be  spht  up  into  four  factors,  2,  3,  S.,  3. 

37-  Prime  numbers  are  those,  which  have  no  exact 
d' visor  but  themselves  and  unity. 

.    Thus  2,  3,  5,  7,  11,  13,  17,  19  arePiime  Numbers. 

Composite  numbers  are  those,  which  can  be  resolved 
into  factors,  each  of  which  is  greater  than  1. 

Thus  4,  6,  8,  9,  10,  12,  14,  15,  16,  18  are  Composite 
Numbers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =2X2;  6  =  2x3  ;  8  =  2x2x2;  9z=3x3. 

Hence,  in  resolving  a  large  number  into  factors,  we 
divide  it  by  any  small  prime  number,  by  which  wp  know 
it  is  exactly  divisible,  aud  then  divide  the  quotient  by 
any  small  prime  number  by  wliich  it  is  exactly  divisible, 
and  proceed  in  this  way,  tHl  the  quotient  ^B  1  ;  then 
the  divisors  are  the  factors  requiied. 
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Thus,  to  find  the  factors  of  2520  : 
2        2520 


2 

1260 

2 

630 

8 

315 

8 

105 

5 

35 

7 

7 

Hence  2520  =  2x2x2x3x3x5x7. 

Ill  practical  arthmetic  we  seldom  require  to  find  all 
the  factors  of  a  composite  number,  but  very  t-equently 
we  want  to  know  whether  a  number  is  exactly  divisible 
hj  a  particular  number. 

The  student  will  find  it  of  use  to  remember  the  follow- 
ing properties  of  numbers. 

A  number  is  exactly  divisible 

by  2  when  its  last  figure  is  0  or  an  even  fligit,  as  426  ; 

3  when  the  sum  of  its  digits  is  divisible  by  3,  as  579 ; 

4  when  its  last  two  figures  are  divisible  by  4,  as  2364 ; 

8  when  its  last  ihree  figures  are  divisible  by  8,  as  25256 ; 
6  when  Its. last  figure  is  0  or  5,  as  30  and  135  ; 

9  when  the  sum  of  its  digits  is  divisible  by  9,  as  275265  ; 

10  when  its  last  figure  is  0  ; 

11  when  the  difference  between  the  sum  of  the  digits  in 

the  odd  places  (reckoning  from  the  right)  and  the 
sum  of  the  digits  in  the  even  places  is  either  0  or 
divisible  bv  11. 
Thus  24794  and  829191  are  divisible  by  11. 

Examples-  (xv) 

Find  wiiethfcr  the  foUovang  numbers  be  exactly  divis- 
ible by  2,  3,  4,  5,  8,  9.  10  or  11. 
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(1)     117.  (2)     288.  (3)     495. 

(4)    1050.  (5)     23472.         (6)     42:^45. 

(7)     27464.         (S)     32495.         (9)     84782. 
(10)    6480.         (11)     619182718. 
Note. — We  have   inserted  these   remarks  at  this  point, 
bacause,  in  attempting  to  resolve  a  large  number  into  factors, 
it  ie  well  to  know  whether  the  attempt  to  divide  it  by  2  or  8 
or  5,  &c.,  will  be  successful. 

The  student  may  now,  following  the  instructions  given 
in  Art.  88,  work  another  set  of  Examples. 


Examp] 

les-  (svi) 

Resolve 

into  prime  factor 

•s  : 

(1)      18. 

(2) 

24. 

(3) 

27. 

(4) 

32. 

(6)       36. 

(6) 

39. 

(7) 
(11) 

42. 

(8) 

51. 

(9)       54. 

(10) 

67. 

72. 

(12) 

85. 

(13)       91. 

(14) 

99. 

(15) 

100. 

(16) 

105. 

(17)     108. 

(18) 

112. 

(19) 

132. 

(20) 

176. 

(21)     288. 
(25)     729. 

(22) 

432. 

(23) 

525. 

(24) 

625. 

(26) 

999. 

(27) 

1296. 

(28) 

1760. 

(29)     67(i0. 

39.  The  piocoss  of  MultipL'cation  may  often  be  made 
shorter  when  the  Multipher  is  a  composite  number,  by 
resolving  it  into  two  or  more  foxtf/rs. 

Thus  if  we  linve  to  multiply  2579825  by  66,  we  may 
resolve  66  into  tlie  factors  8  and  7,  and  proceed  thus, 
2579825 
8 


20638600 
7 

144470200 


The  advantage  of  this  method  will  be  more  apparent 
when  we  come  to  multiplication  of  sums  of  money, 
weights,  and  measures. 

Examples,    (xvii) 

Multiply,  after  resolving  the  multiplier  into  factors 
not  gruater  than  12. 
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(1)     347  bv  14.  (2)    428  by  22. 

(3)     5462  by  27  (4)    8497  hv  36. 

(5)     8.573  bv  49.  (6)     28472  bv  56. 

(7;     49273  by  63.  (8)    90728  by  132. 

(9)     90725  by  360.  (l!))     40207  bv  108. 

(11)  36729  by  1820.  (12)  704075  by  14400. 
40-  So  also  we  may  often  simplify  tlie  process  of 
division,  when  the  Divisor,  though  gi-eater  than  12,  can 
be  made  up  by  factors  each  not  greater  than  12.  For 
we  can  divide  the  Dividend  first  by  one  of  these  factors, 
and  then  divide  the  Quotient  by  a  second  factor,  and  so 
on. 

Suppose  we  have  to  divide  47268540  by  45. 
Here  45  can  be  made  up  of  the  factors  9  and  5. 
9    47268540 


5      6252060 


1050412 


Examples-  (xviii) 
Apply  the  process  just  explained  in  the  division  of 

il)'  34608  bv  14.  (2)     6791040,  bv  15. 

(8)  752364576  by  18.  (4)     1143995886  by  27. 

(6)  285216822  bv  33.  (6)     2095501072  bV  49. 

(7)  4157028792  by  56.  (8)     12i)0130008  bv  84, 

(9)  22039992  bv  108.  (10)     57067632  by  132. 
(11)     472634500  bv  125.  (12)     665184160  by  720. 
(13)     537062400  by  14400. 

Vn.  Inexact  Division. 

41.  Hitherto  we  have  chosen  Examples,  in  which  the 
Di\-isor  is  contained  an  eocact  number  of  times  in  the 
Dividend. 

Now  suppose  we  have  to  divide  23  by  7. 

Since  3x7  =  21,  it  follows  that  we  can  divide  23 
nnits  into  3  parcels,  each  containing  7  units,  and  when 
we  have  done  this,  2  units  out  of  the  23  remain  over. 

In  such  a  case  we  call  3  the  Quotient,  and  2  the 
'^^mainder. 
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Again,  if  we  have  to  divide  72469  by  63,  we  proceed 
klius, 

53)  72469  (1867 
63 

194 
159 

856 
818 

889 
871 

18 

Hence  the  Quotient  is  13G7,  and  the   Eemainder  18. 

Note. — If  we  multiply  the  Quotient  by  the  Divisor,  and 
add  the  Remainder  to  the  product,  the  sum  must  be  equal  to 
the  Dividend. 


r\z    •  J3 

Exam] 

3les.  (xix; 

Lhvid 

(3) 
(5) 
(7) 
(9) 
(11) 

e 

3492  by  37. 
872968  by  47. 
7492736  by  71. 
87467  by  103. 
8276253  by  723. 
48237654  by  4821. 

(2) 
(4) 
(6) 
(8) 
(10) 
(12) 

486296  by  41. 
67092  by  66. 
82749325  by  98. 
978402  bv  409. 
974004562  by  1009. 
68725642908  by  6871 

42.  When  we  employ,  in  cases  of  inexact  division, 
the  method  of  sliort  division,  after  breaking  up  the 
divisor,  into  component  factors,  as  in  Ait.  40,  the  re- 
mainder will  be  found  by  a  process  now  to  be  explained. 

Ex.  (1).  Divide  43276  by  21. 


21 


43276 


14425  and  1  unit  over, 


2000  and  6  parcels  of  3  tmitfl,  or  15  units  over. 
Whence  the  Quotient  is  20G0,  and  the  Bemaioder  is 
16  +  1,  ov  16. 
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Ex.  (2).  Divide  672948  by  125. 
,  5.572948 


125- 


5114589  and  3  units  over, 


^  5    22917  and  4  parcels  of  6  units,  or  20  unite  over. 


4583  and  2  parcels  of  25  units,  or  50  units  over 
Whence  the  Quotient  is  4683,  and  the  Remaiader  u 
50  +  20  +  8,  or  73. 

Exainpies-    (xx) 
Divide,  employiBg  Short  Division, 
CI)    4153  by  15.  (2)     587595  by  16. 

(3)     42813  by  18.  (4)     423672  by  21. 

(5)     724972  by  25.  (6)     569024971  by  27. 

(7)    2825780  by  33.  (8)     S642396  by  35. 

(9)     356599  by  48.  flO)     8274913  by  64. 

(11)     230047914  by  77.       (12)     419421  bv  99. 
(13)     44487  by  105.  (14)     95379  bv^lSg. 

(15)     1194477  by  210. 

43.  In  dividing  a  number  by  10,  -v^e  have  merely  tc 
mark  off  the  laat  figure,  the  other  figures  gi'V'ing  the- 
quotient,  and  the  figui'e  marked  off  the  remainder. 
Thus  2460197-=-10= 246019  with  remainder  7. 

Again,  to  divide  42395675  by  20,  we  might  proceed 
thus, 

10:42395675 


2i  4239567  and  5  units  over, 

2119783  and  1  parcel  of  10  units  over; 


\rbenee  the  Quotient  is  2119783,  and  Remainder  10  +  6, 
or  15. 
But  the  opei'ation  is  -vn-itten  more  briefly  thus : 

2,0:4239567,5 


2119783     and  15  remainder. 
Again, 
in  dirit'ing  by  110.  we  mark  ofl' the  last  two  fi^reij. 
in  dividing  by  1000,  we  mark  of  the  la»i  three  figures 
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from  di\'isor  •and  di\ndend,  and  find  the  quotient  and 
remainder  by  a  similar  process. 

44.  K  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Eemainder  be  given,  we 
caxi  find  the  fourth. 

1.  Lot  Divisor,  Dividend,  and  Quotient  be  given. 
Mnltiply  the  Divisor  by  the  Quotient,  subtract  the  result 
fxom  the  Dividend,  and  you  have  the  Eemamder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Remainder 
to  the  result,  and  you  have  the  Dividend. 

3.  Lot  Divisor,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Divisor,  and  3'ou  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  tlie  Dividend,  divide  the 
result  by  the  Quotient,  and  you  have  the  Divisor. 

Examples-    (ixi) 

(1)  The  Divisor  is  25,  the  Dividend  4276,  the  Quotienl 
171.     Find  the  Remainder. 

(2)  The  Divisor  is  342,  the  Quotient  1381,  the  Remainder 
67.     Find  the  Dividend. 

(3)  The  Divisor  is  596,  the  Dividend  372149,  the  Remain- 
der 245.     Find  the  Quotient. 

(4)  Th«  Quotient  is  2910,  the  Dividend  8765237,  the  Re- 
mainder 317.     Find  the  Divisor. 


VIII.  Methods  of  Verifying  the  Operations  and 
some  Practical  Methods  of  Shortening  Labor  in 
the  Fundamental  Rules. 

45.  Addition.  The  usual  verification  is  to  add  both 
upwards  and  downwards,' and  see  if  tlio  sums  agree. 
This  is  generally  sufficieut.  Another  method  is  to 
draw  a  horizontal  line  across  the  middle  of  the  sum 
and  {idd  it  in  two  separate  parts,  then   liiid  the  sum  of 
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the  two  answers,  which  must  agree  with  the  work  it  is 
to  verify.  If  it  be  a  very  long  sum,  it  may  be  divided 
into  three  parts  by  two  horizontal  lines,  and  the  thi-ee 
separate  sums  foimd,  &c. 

46.  Subtraction.  The  correctness  of  the  result  in 
subti  action  may  be  tested  by  adding  the  remainder  or 
difference  to  the  subtrahend,  when  the  result  ought  to 
be  the  same  as  the  top  line  or  minuend. 

47-  Multiplication.  The  proof  of  multiplication  by 
casting  out  the  nines  depends  on  the  following  property 
of  numbers  : — 

Any  number  divided  hy  nine  will  leave  the  seme  re- 
mainder as  the  sum  of  its  digits  divided  by  nine. 

This  win  be  evident  fi-om  the  following  example : 

6783       6000        12?       ^       ^ 
9     ~~~9~  +9    +    9+9 

=  (666  +  I)  +  (77+f )+  (8  +  l+f ) 

=  ^^+'^+«+i+i+i+i 
=  751+^-^^-. 

Hence  it  is  clearly  seen  that  the  remainder,  arising 
from  the  division  of  6783  by  9  is  the  same  as  that  aris- 
ing from  the  division  of  the  sum  of  the  digits  by  9. 

This  test  may  be  given  in  the  form  of  the  following 
rule: 

Divide  iht  mm  of  the  digits  in  the  Multiplicand  hy  9, 
and  set  doicn  the  remainder.  Divide  the  sum  of  the  digits 
in  the  Multiplier  by  9,  and  set  down  tlie  remainder.  Mul- 
tiply the  two  remainders  together,  divide  the  result  hy  9, 
and.  set  houm  the  remainder.  If  the  process  he  correct, 
this  remiiindffr  iriJl  be  the  same  as  the  remainder  obtained 
by  taking  the  smn  of  the  digits  in  the  Product  and  divid- 
ing it  by  9. 

For  example,  if  we  multiply  76371  by  854  the  pro- 
duct is  65220834. 
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Sum  of  digits  in  Multiplicand  ^=  24, 

'  and  24-T-9  gives  remainder 

Sum  of  digits  in  Multiplier  =  17, 

and  17-f-9  gives  remainder 
First  remainder  X  second  remainder  =  48, 

and  48-^9  gives  remainder  8. 
Sum  of  digits  in  the  Product  =  30, 

and  30-7-9  gives  remainder  3. 

This  so-called  proof  is  defective  as  a  proof  in  the 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figures  in  the  product  be  misplaced, 
as  37  for  73. 

2.  If  en-ors  be  made  which  counterbalance  each  other, 
as  35  written  for  62,  the  sum  of  digits  in  each  case 
bemg  tlie  same. 

3.  Tf  9  hri  written  for  0,  or  0  for  9,  or  either  be 
omitted  or  inserted  too  often. 

48.  Division.  To  prove  division,  multi])ly  the  divisor 
by  the  quotient,  and  add  the  remainder,  if  there  is  one, 
to  the  product.  If  the  resiilt  is  equal  to  tlie  di\adend, 
we  have  a  verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
proof  is  less  direct  than  in  multiplication.  For  instance, 
if  we  divided  417  by*29  the  quotient  is  14  with  remainder 
11.  The  most  convenient  form  in  which  to  apply  the 
proof  of  nines  is  to  write  this  in  the  form  of  29  x  14  + 11 
=  417.  The  remainder  gives  2  x  5-1-2  or  12.  This 
remainder  and  the  dividend,  417,  divided  by  9,  give  a 
remainder  3,  which  therefore  proves  the  work. 

49.  ARnniiETicAL  Complement.  The  arithmetical 
complement  of  a  number  is  defined  to  be  the  difl'erence 
between  any  given  number  and  the  unit  of  the  next 
superior  order  ;  thus  6  is  the  arithmetical  complement  of 
4,  47  of  53,  84G8  of  1532,  and  so  on,  being  the  difiFor- 
ences  respectively  of  4,  58,  1532,  and  10,  100,  10000, 
the  next  superior  units  of  these  numbers.  Conversely, 
also,  4,  53,  1532  are  the  arithmetical  complemtsnts  of  6, 
47,  8468  respectiyely. 
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The  arithmetical  complement  of  a  number  may  be 
foimd  by  the  following  rule : — 

Begin  at  the  left  hand  and  subtract  every  figure  from 
9  until  t/ie  last  ;  subtract  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  239  be  sub- 
tracted from  576  the  remainder  is  387.  But  if  761,  the 
aritbometical  complement  of  239,  the  less  number,  be 
added  to  576,  the  greater,  the  sum  will  be  1337,  one 
unit  (1000  in  this  case)  of  the  next  superior  order 
greater  than  the  difference  of  the  two  numbers.  By 
removing  this  unit,  the  number  will  be  left  equal  to  the 
difference  of  239  and  676  ;  so  that  the  difference  of  the 
two  numbers  can  be  found  by  addition.  The  arithmetical 
complement  may  be  written  thus  1761,  with  the  sub- 
tractive  unit  on  the  left,  which  when  added  to  576,  the 
sum  vnW  be  837,  the  additive  and  subtractive  units 
being  together  equal  to  zero. 

This  method  is  employed  with  great  advantage  to 
find  the  aggi'egate  of  several  numbers  when  some  of 
them  are  additive  and  some  subtractive.  Thua,  if  we 
have — 

3795  - 1532  -  2019-f  8759  -  6104 

We  arrange  them  as  follows  : — 

3795 

A.  C.  of  1532  is  i84(>8 

2019  "  17981 

8759 

•*        5104  "  14896 

3899 
the  aggregate  required, 

50-  Contractions  in  Mxtltiplioation. — The  multipli- 
cation by  any  number  from  12  to  19  inclusive,  may  be 

effected  as  follows  : 

Multiply  by  the  figure  </  the  Multiplier  in  the  units' 
place,  and  to  the  number  to  be  carried  add  the  figure  of 
th^  Midtiplicand  just  multijjlied. 
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Ex.  1.     Multiply  2384  by  19. 

2884 
19 


45296 


4X9  =  36  ;  set  down  6  and  carry  3. 

8x9+o  carried-j-4,  the  units  fignr'^  of  the  multiplicand 

=  79 ;  set  down  9  and  caiTy  7. 

3x9+7  carried-f^,  the  tens'  figure  of  the  multipUcand 

;=  42  ;  set  down  2  and  carry  4. 

2x9-+"4  carried-}-3,  the  hundreds'  figure  of  themultipli- 

caud  ^=  25  ;  set  down  5  and  carry  2. 
2  carr;ed-4-2,  the  thousands'  figure  of  the  multiplicand 

=  4  ;   aet  down  4.  , 

The  backjiyur'^  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  30,  and  be- 
tween 30  and  40,  by  adding  to  the  number  to  be  carried 
the  double  or  the  treble  of  the  figoi-e  of  the  multiplicand 
just  multiplied. 

Ex.  2,  Multiply  84578  by  999. 

Here  34578000  =  1000  tunes  34578. 
and  34678=     1 


84543422=  999  times  34578. 


Ex.  8.  Find  the  product  of  84578  by  699. 

Here  699  =  700-1 
And   24204600  =  700  times  84578. 
84578  =      1       ' 


24170022  =  699  times  34676. 


Hence,  any  number  can  be  multiplied  by  99,  909, 
9999,  Ac,  by  annexing  2,  3,  4,  <fec.,  ciphers  to  the 
multiplicand,  and  subtracting  the  multiplicand  from 
this  product.  And  in  a  similar  way  any  number  can 
oe  multiplied  by  another  composed  of  a  repetition  of 
khe  figure  with  any  other  figure  in  the  highest  place. 
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Ex.  4.  Multiply  9648287  by  878427. 

9643287 

(878)(42)(7) 

7  times  the  multipland  =  67503009 

42  times     the  multiplicand  ^  6  ] 
times  7  times  multiplicand  =  6  1-  =  406018054 
times  67503009  j 

378  times  the  multiplicand  \ 

=  9time8    42    times    the  I   qfi4olfi24ft6 

mulultiplicand  =  9  times  j 

405018054  j 


8649280169549 

To  Square  any  Numbeh  ending  in  5. 

Square  the  6  and  wi'ite  down  the  result  ;  then  m- 
jrease  the  number  to  the  left  of  5  by  1,  and  multiply 
this  sum  by  the  number  to  which  the  1  was  added. 
Set  this  product  to  the  left  of  the  25  and  the  nuuibei 
thus  formed  will  be  the  result  required. 

Ex.  Find  the  square  of  75. 

6  squared  =  25. 
Add  1  to  7  and  multiply  by  7  and    place  the   66  to  the 
left  of  the  26.     5625  is  the  result  required. 

51.  Abbreviations  in  Division.  Since  4  x  25  is  100, 
and  8  X  125  is  1000,  the  division  by  25  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figures  from  the  product.  The  di\'ision  by  125  will 
be  effected  by  multiplying  the  dividend  by  8,  and  cut- 
ting off  the  last  three  figures  from  the  product.  In  each 
case  the  figm-es  cut  off,  when  divided  respectively  by  4 
or  by  8,  will  be  the  remainder,  and  those  left  will  be  the 
quotient. 

Any  number  can  be  divided  by  9,  99,  999,  &c.,  by 
successively  dividing  the  given  number  by  10,  100, 
1000,  *c.,  respectively,  and  taking  the  sum  of  the 
successive  remainders  for  the  true  remainder ;  except 
when  the  sum  of  the  latter  exceeds  the  next  higher 
anit ;  in  that  case  both  the  quotient  and  remainder  must 
be  inci  eased  by  unity. 
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Ex.  Divide  65874  by  99. 

100 )  658.74 

6,58 

6 


665,39 
Here  the  sum  of  the  partial  remainder  is  188.  ar "' 
both  the  quotient  and  remainder  must  be  increased  by 
unity.     The  reason  of  this  we  leave  as  an  exercise  fc: 
the  student. 

There  is  a  method  of  dividing  one  number  by  an- 
other, termed  the  Italian  method,  which  materially 
shortens  the  process.  In  this  method  aU  the  partif^l 
subtrahends  are  omitted,  and  only  the  partial  remain- 
ders retained  in  the  working. 

Ex.  Divide  108419716121  by  578a. 

6783 )  108419716121  (  18748005 


60589 


43257 


27761 
46296 
2121 

3206  final  rpm. 

The  first  step  is  simply  subtraction,  giving  5058  fc: 
remainder.  The  work  of  the  next  step  is  as  follows 
8  times  3  is  24  :  4  from  9  gives  5  (which  put  do^./ 
and  carry  2.  8  times  8  and  2  give  66  :  6  from  8  gives  i^^ 
(which  put  down)  and  carry  6.  8  times  7  and  6  giv« 
62  :  2  from  5  gives  3  (put  down)  and  cai'ry  6.  8  time.'. 
5  and  6  give  46  :  46  from  50  gives  4  (put  down.) 

It  sometimes  happens  that  07ie  has  also  to  be  cairie'; 
from  the  subtraction.     For  instance,  in  this  caae — 

6783  )  60581  (  8 
4317 
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We  say :  8  times  3  is  24  :  4  from  11  ^ves  7  ("put  down) 
and  cai-ry  3  (instead  of  2).  Then  8  times  8  and  3  give 
67  :  7  from  8  gives  1  (put  down)  and  carry  6,  &c. 

Examination  Papers. 


(1)  Express  in  word-!,  42o7496 ;  and  in  fin^ur^a,  six  hun- 
dred and  Sfty-three  thousand  eight  huadr.?d  and  twelve. 

(2)  Find  the  sum  of  24753,  83729,  4237,  n.nd  804G2. 

(3)  Find  the  difference  between  86293  and  78464. 

(4)  Multiply  8627  by  493,  and  50042  by  307. 

(5)  Divide  8423793  by  9,  and  2659532  by  358. 

II. 

(1)  Write  in  fi,gures,  twenty-five  millionF;  two  hundred  and 
fifty-seven  thonsand  f»ix  hundred  and  thirty:  and  in  words, 
402050407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 
thonsand  and  eisrht. 

(3)  Multiply  6'49  by  4037,  and  27004  by  3700. 

(4)  Divide  32456789  by  96,  first  by  long  division  and  then 
by  short  division,  and  show  that  the  results  a^e^ree. 

(5)  Find  the  sum  of  one  million  and  six,  fifteen  thousand 
and  eleven,  one  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ;  and  divide  the  result  by  9. 

III. 

(1)  Write  in  words,  10010201401 ;  and  in  fignres,  one 
million  twenty-three  thousand  and  one.  Add  together  the 
two  numbers,  and  from  the  sum  subtract  their  diiTerence. 

(2)  Multiply  740296  by  2089,  and  426004  by  3704. 

(3)  Divide  78297426  by  35,  employing  short  division. 

(4)  Fi'om  one  hundred  and  twenty-six  millions  four  hun- 
dred and  six  thousand  and  three  take  ninety-five  millions 
and  four. 

(5)  Divide  the  product  of  723  and  347  by  48 

IV. 

(1)  Express  in  figures  the  number  represented  b^ 
MDCCCLXXXVIII. 

(2)  Divide  987654321  by  132,  using  short  division. 
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(S)  Epclncfl  to  prime  factors  56,  78,  and  114. 

(4)  Multiply  the  sum  of  86297  and  40025  by  the  difference 
between  789  and  694. 

(5)  By  how  many  does  one  million  exceed  one  hundred 
and  one  ? 


(1)  Divide  thr^e  hundred  and  fifty-three  billions  ei^bl 
millions  nine  hundrfd  and  seventy-two  thousand  six  hun- 
dred and  two  by  5406. 

(2)  Multiply  8976589  hy  9876. 

(3)  Res3lv?  into  eiementarv  factors  (i.  e.  prime  numbers' 
40,  90,  and  126. 

(4)  Express  in  Roman  Notation  24,  47,  anl  178. 

(5)  How  many  bricks  m;iy  be  taken  away  in  24  carts, 
each  takmg  500  bricks  ? 


(1)  Explain  the  method  for  the  multiplication  of  two  num- 
bers, '\ich  consisting  of  several  fit^ures,  and  multiply  30071 
by  20590,  explainiuj^  the  reason  for  each  step  of  the  process. 

(2)  Multiply  76894754  by  112756  in  three  lines  of  partial 
products. 

(3)  By  what  number  must  the  product  of  the  sum  and 
difference  of  8376  and  5684  be  increased  so  that  the  result 
may  ba  exactly  divisible  by  7359  ? 

(4)  A  drover  bought  527  sheep  at  |2  per  head ;  twice  as 
many  calves  at  thrice  as  much  per  head,  19  cows  at  $29  per 
head,  and  thrice  as  many  horses  as  cows  at  four  times  as 
much  a  piece.     How  much  did  the  whole  drove  cost  him  ? 

(5)  One-lialf  the  sum  of  two  numbers  is  4331,  and  one-half 
their  difference  is  3353.     Find  the  numbers. 

VII. 

(1)  Eight  head  of  cattle  at  $23  each,  and  7  horses  at  $89 
each,  were  given  for  3  acres  of  land.  What  was  the  land 
worth  per  acre  ? 

(2)  ir  18  men  can  reap  a  field  in  76  days,  how  long  will 
it  take  19  men  to  reap  the  same  field  ? 

(3)  A  man  bought  an  equal  number  of  sheep  and  cows  for 
56300.  Each  sheep  cost  $3.50,  and  each  cow  $21.5.0-  How 
raany  of  each  did  he  buy  ? 
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(4)  It  was  found  that  after  789  had  been  fnihtracted  375 
times  <roin  a  certain  number  that  the  remainder  was  362. 
Find  the  number. 

(5)  The  ages  of  three  brothers  are  19,  17,  and  15  years, 
and  their  father  wills  them  his  property  worth  $35,700 
according  to  their  ages.     What  does  each  get  ? 

VIII. 

(1)  There  is  a  number  which,  when  divided  by  4  and  the 
quotient  diminished  by  85^  and  the  result  multiplied  by  10, 
and  tlie  product  decreased  by  the  difference  between  the 
arithmetical  complements  of  7846  and  3479  gives  883.  Find 
the  number. 

(2)  If  5  lbs.  of  tea  are  worth  15  lbs.  of  coffee,  and  4  lbs. 
of  coffee  are  worth  8  lbs.  of  sugai",  how  many  pounds  of 
sugar  are  worth  75  lbs.  of  tea  ? 

(3)  Find  the  number  from  which  if  13675  be  taken  the 
remainder  will  be  45209  less  27G45. 

(4)  A  horse  is  worth  8  times  as  much  as  a  saddle,  and 
both  together  are  worth  |2i>l.     Find  the  value  of  the  horse. 

(5)  A  dealer  ia  cattle  gave  $8400  for  a  certain  number^ 
and  sold  a  part  of  them  for  $3600  at  $18  each,  and  by  so 
doing  lost  $2  per  head.  For  how  much  a  head  must  he  sell 
the  remainder  to  gain  $800  on  the  whole  ? 

IX. 

(1)  Any  numbor  may  be  multiplied  by  5,  25,  125,  &ci.,  by 
annexing  1,  2,  3,  &c. ,  ciphers  respectively  to  the  number, 
and  then  dividing  it  by  2,  4,  8,  &c.  Explain  the  reason  of 
this  rule. 

(2)  Of  what  number  is  99995  both  divisor  and  quotient? 

(3)  A  person  bequeathed  his  property  to  his  3  sons.  To 
the  yocngest  he  gave  $1789;  to  the  second  5  times  as  much 
as  to  the  youngest ;  and  to  the  eldest  3  times  as  much  as  to 
the  second ;  find  the  value  of  the  property. 

(4)  In  walking  a  certain  distance  John  takes  17694  steps ; 
how  many  steps  will  James  take  in  walkins  halt  the  dis- 
tance, John  taking  3  steps  for  every  four  of  James's  ? 

(5)  A  merchant  failed  and  his  goods  were  worth  $7770. 
Out  of  this  he  can  pay  his  creditors  37  cents  on  the  doUar. 
One  of  his  creditors  got  $1998  as  his  share.  Fiad  the  mer- 
chant's indebtedness,  and  what  he  owed  the  one  ct editor. 
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X. 

(1)  In  the  multiplication  of  numbers,  how  do  you  prove 
the  oorreotness  of  the  operation  by  casting  out  the  nines  ? 
Explain  and  give  reasons  for  the  rule,  and  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  together  172814412  and  987654321  in  three 
lines  of  partial  products. 

(3)  Simplify  1-2-f  4-  8  +  16- 32-f  64- 128+256- 512+ 
1024  -  2048+4096  -  8 19  2  +  16384  -  32768+65536  - 131072+ 
262144  -  524288+1048576  -  2097152+4194304. 

(4)  Divide  7864643457  by  9999. 

(6)  The  quotient  is  equal  6  times  the  divisor,  and  the 
divisor  to  6  times  the  remainder,  and  the  three  together 
amount  to  516 ;  find  the  dividend. 

IX.    On  the  Method   of  Finding  the  Highest 
Common  Factor  of  Two  or  more  NumDers. 

52.  A  number  is  said  to  be  a  Factor  of  another  num- 
ber, when  the  latter  is  exactly  divisible  by  the  former. 
Thus  3  is  a  factor  of  12. 

A  tmrnber  is  said  to  be  a  Common  Factor  of  two  ox 
more  numbers,  when  each  of  the  latter  is  exactly  divis- 
ible by  the  former.  Thus  3  is  a  Common  Factor  of  9, 
12,  and  15. 

The  Highest  Coimnon  Factor  of  two  or  more  numbera 
is  the  highest  number  which  will  exactly  divide  each  of 
them. 

Thus  6  is  the  highest  Common  Factor  of  6,  12,  and 
18,  and  9  is  the  Highest  Common  Factor  of  27,  36  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  h.  c.  f. 

For  smaU  numbers  the  h.  o.  k.  may  be  found  by  in- 
spection, and  by  way  of  practice  the  student  may  work 
the  following  examples,  applying  the  tests  of  divisibility 
given  in  Ait.  38. 
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Examples- 

(xxii) 

1 

'ind  the  h.  o.  f.  of 

(1)    8  and  14. 

(2) 

12  and  30. 

(3)    40  and  60. 

(4) 

(6) 

36  and  90. 

(5)    48  and  144. 

7,  14,  21. 

(7)     15,  27,  105. 

(S) 

32,  48,  128. 

(9)     16,  64,  256,  1024. 

(lo; 

24,  51,  105, 

729, 

53.  In  large  numbers,  the  factors  cannot  often  be 
determmed  by  inspection,  and  if  we  have  to  find  the 
H.  c.  F.  of  two  such  numbars,  we  have  recour-se  to  the 
foUowing  Kule : 

Divide  the  g reciter  of  the  two  numbers  hy  the  less,  and 
the  Divisor  hi/  the  remainder,  repeating  the  process  until 
no  remainder  is  left :  tiie  last  Divisor  is  the  h.  c.  f. 
reguired. 

Thus,  to  find  the  h.  c.  f.  of  080  and  1^73,  we  piroeeed 
thus : 

689  )  1573  (  2 
1378 

195  )  GS9  ( 3 

585 

104 )  195  { 1 
104 

91 )  104  ( 1 
91 

13 )  91  ( 7 
91 

Hence  13  is  the  h.  o.  p.  of  689  and  1673. 
The  reason  of  the  above  process  depends  upon  ths 
following  proposition : 

A  cmnmon  factor  of  any  two  nwmhers  is  also  a  factor 
of  their  sum,  of  their  difference,  and  of  any  multiples  oj 
eit/ier  of  them. 

Thus,  7  is  a  common  factor  of  28  and  91 ; 

7  is  also  a  factor  of  their  suvi,  '28+91,  or  119; 
7  is  also  a  factor  of  their  dij'ereiice,  91 — 28  or  63. 
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Also,  7  is  a  factor  of  5  times  91,  aud  of  any  other  muUipk  of  91. 
And  7  is  a  factor  of  8  times  28,  and  of  auy  othar  midtiple  of  28. 

Any  number  which  is  a  factor  of  689  and  1573  is  a  factor  also 
of  their  difference  195, 

and  is  therefore  a  factor  of  any  multiple  of  195  —e.  g.,  685, 

and  therefore  of  585  and  089. 

and  therefore  of  their  difference,  104, 

and  therefore  of  104  and  195, 

and  therefore  of  their  difference,  91, 

and  therefore  of  91  and  104, 

and  therefore  of  their  difference,  13, 

and  therefore  of  91  and  13, 

and  therefore  since  13  is  a.  factor  of  itself  and  91,  it  is  a  factor 
of  the  given  numbers  C89  and  1573. 

Also,  13  is  the  Highest  Common  Factor  of  the  given  numbers, 
for  it  has  been  shown  thatany  number  whicli  is  a  factor  ot  689  and 
1573  is  also  a  factor  of  13,  and  since  13  is  th-i  highest  factor  of 
itself,  it  is  the  Hifihest  Common  Factor  of  689  and  1573. 

In  the  preceding  proof  it  may  be  observed  tbat  the  q^iotients 
are  of  no  importance  to  the  result.  We  are  simrly  finding  the 
difiference  between  a  certain  number  used  as  a  dividend  and  a 
multiple  of  another  number  used  as  a  divisor.  Tliis  multiple, 
therefore,  need  not  always  be  less  than  the  dividend,  and  it  will 
be  sufficient  to  find  the  difference  between  the  dividend  and  the 
nearest  multiple  of  the  divisor,  .\ttention  to  this  will  some- 
times ehorleu  the  labor.  Thus  in  the  preceding  example, 
195)689(4 
780 

91)195(2 

182        ' 

13)91(7 
91 

Bxamplps-  ("dii) 
Find  the  h.  o.  p.  of 

(1)     884  and  1296.  (2)  2272  anc!  8552. 

(3)    7455  and  47223.  f4)  12321  and  54346. 

(5)     6906  and  10359.  (6)  1908  aud  2736. 

(7)     4960S  aal  169416.  (8)  126025    and    40115. 

(9)     1581227  aud  1G758766.  (10)  35175   and    236845. 

54.  If  the  H.  o.  ff..  of  three  numbers  be  required,  we 
first  find  the  h.  c.  p.  of  two  of  the  numbers.  Then  the 
H.  c.  F.  of  thia  result  and  tlie  third  number  will  be  the 
11.  a  V.  required. 
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For  example,  il"  we  require  the  h.  o.  p.  of  851,  459, 
and  1017,  we  first  find  the  h.  o.  f.  of  851  and  459  to  be 
27,  and  then  we  find  the  h.  o.  f.  of  27  and  1017  to  be  9, 
which  is  therefore  the  h.  o.  f.  required. 

Examples-  (xxiv) 
Find  the  h.  c.  f.  of 

CI)     16.  20,  28.  (2)     14,  42,  56.  138, 

(3)     365,  511,  803.  (4)     232,  200,  493. 

(6)     492,  1476,  1783.  (6)     143,  444,  592,  703. 

X— .Lowest  Common  Multiple. 

55.  A  nvimber  is  called  the  Multiple  of  another  num- 
ber,  when  the  former  is  exactly  divisible  by  the  latter. 
Thus  12  is  a  multiple  of  3. 

A  number  is  said  to  be  a  Common  Multiple  of  two  or 
more  numbers,  when  the  former  is  exactly  divisible  by 
each  of  the  latter.  Thus  12  is  a  Common  Multiple  of 
2,  3  and  4. 

The  Lowest  Common  Multiple  of  two  or  more  num- 
bers is  the  lowest  number,  which  is  exactly  divisible  by 
each  of  them. 

Thus  12  i<s  the  Lowest  Common  Multiple  of  4,  6  and 
12,  and  60  is  the  Lowest  Common  Multiple  of  16,  20 
and  30. 

The  words  Lowest  Common  Multiple  we  shall  write 
briefly  l.  c.  m. 

56.  To  find  the  l.  o.  m.  of  two  numbers  we  have  the 
following  Eule. 

Divide  one  of  the  numbers  by  the  h.  c.  f.  and  multiply 
the  quotient  by  t/ie  otJier  number.      T/ie  result  is  tlie  l.  o.  m. 
For  example,  to  find  the  n.  c.  ir.  of  24  and  36. 
The  H.  o.  V.  of  24  and  86  is  12. 

Now  24 -^12=2. 
.♦.  L.  0.  M.  of  24  and  36=36x2—72. 
Note. — The  symbol  .*.  stands  for  the  word  iherefort. 

Since  12  is  the  h.  c.  f.  of  24  aud  36,  then  24  =  12X2  and  36  = 
12X3,  also  24X36  =  12X2X12X3,   and  obvioualy  the  least  com- 
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xnon  multiple  of  the  two  numbers   will  consist  of  the   product  ol 
all  the  prime  factors  in  the  two  numbers  ;  or   the   least  common 

24X36       „„ 
mnltiple  of  24  and  36  =  12X3X2  or — ^  =  72. 

And  there  is  no  integral  number  less  than  72,  which  is  a  mul- 
tiple of  24  and  36. 

For  72  contains  24,  3  timee,  36,  2  times,  and  3  and  2  being 
prime  to  each  other  : 

24X36,    or    tVifi  least 

Wherefore  the  l.  c.  m.  of  24  and  36  =      ^^       °^  *^®  ^®*^* 

common  multiple  of  two   numbers,   is   equal  to   their  product 
divided  by  their  highest  common  factor. 

The  following  form  is  perhaps,  more  convenient  in  practice. 

24X36  36 

L.  C.  M.  of  24  and  36  =  — j^^^  =  24x  j^ 

The  I..  0.  M.  of  two  numbers  is  equal  to  the  product  of  either 
of  the  numbers  multipl  ed  by  the  quotient  arising  from  dividing 
the  other  by  their  highest  common  factor. 

Examples,  (^v) 

Find  the  L.  C.  M.  of 

(1)     27  and  54.  (2)  88  and  108. 

(3)     633  and  844.  (4)  195  and  735. 

(5)     lOQO  and  2125.  (6)  3432  and  3575. 

(7)     936  and  2925.  (8)  2304  and  4032. 
(9)    2443  and  4537. 

67.  To  find  the  l.  o.  m.  of  three  or  more  nninbers,  we 
might  find  the  l.  c.  m.  of  any  two,  and  then  find  the 
L.  c.  M.  of  the  resulting  number  and  of  a  third  of  the 
original  numbers,  and  so  on,  the  final  result  being  the 
L.  c.  M.  requii'ed. 

T!ms  to  find  the  l.  o.  m.  of  12,  20,  36  and  64,  we 
mig-     nroceed  thus :     . 

the  L.  0.  M.  of  12  and  20  is  60, 
of  GO  and  36  is  180, 
of  180  and  64  is  640; 
. '.  the  L.  0.  M,  of  12,  20,  3(i  and  54  la  540. 

But  in  practice  it  is  gpiierally  more  convenient  to  pro- 
ceed by  the  following  Rule. 

Set  down  the  given  numbers  side  by  side  ;  divide  hj  any 
number,  commenciny  with  2,  3,  5  .  .  .  which  unlL  exactly 
divide  two  at  least  of  tiu  numbers  ;  set  down  the  quotients 
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nnd  tfie  numbers  that  are  not  exactly  divisible  by  the 
divisor,  side  iiy  side :  and  proceed  in  this  way  till  you  yet 
a  line  of  numbers,  ivhich  are  prime  to  one  another.  Then 
the  continued  product  of  all  the  divisors  and  the  numbers 
in  this  line  will  be  the  l.  c.  m.  required. 

Thus,  t©  find  the  l.  c.  m.  of  12,  20,  30,  64. 

2  !  12,  20,  30,  54 

2! 


6. 

10, 

15, 

27 

i>) 

5, 

15, 

27 

1, 

5, 

5, 

9 

1,    1.    1,    9 
,-.  L,  c.  M.  =  2  X  2  X  3  X  5  X  9  =  540. 

Tke  following  is  somewhat  shortei- : 

Set  doivn  the  numbers  in  a  line,  then  strike  out  any  tha^v 
tyr  contained:  in  any  of  the  others.  Divide  those  not 
~i-ruck  out  by  cmy  number  that  will  exactly  divide  one  of 
ihein;  under  any  that  it  exactly  divides,  place  the  quo- 
tient; under  any  ivhich  contai7i  some  factor  common  to  it, 
act  doirn  the  quotient,  after  striking  out  this  factor  .  and 
briny  down  all  the  other  numbers. 

Proceed  in  this  way  wilh  the  new  line  ,  and  so  on,  until 
all  the  numbers  left  in  any  line  have  no  common  measure, 
hnt  imity.  Then  the  continned  product  of  the  members  in 
this  line  and  all  the  divisors  is  the  L.  C.  M.  of  the  given 
numbers. 

Thus,  taking  the  numbers  in -Section  57  ; 
12  I  12,_20^30^4 
I      ■     ^,    5,    9 
.-.  L.  c.  M.  =9X5X12  = 
c.  M.  of  4,  8,  10,  12, 


To  find  the  L 
Again, 

12  I  i,  ?,  X0,  J-2,  16,  20,  24,  25,  30 


540.     - 

16,  20,  24,  25,  30. 


^, 


2.  2.1 


0, 


L.  c.  M.  =25  X  4  X  12  =1200. 
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Examples,    (xxri) 
Find  the  l.  o.  m.  of 

(1)     6,  9,  24,  40.  (2)  8,  12,  22.  55. 

(3)     12,  18.  96,  144.  (4)  16,  30,  48,  56.  72. 

(5)     84,  156,  63,  99.  (6>  27,  33,  54,  69,  162. 

(7)  17,  51,  H9,  210.  (8)  15,  26,  39,  65,  ISO. 
(9)     44,  128,  198,  280,  330.  (10)  50,  338,  675,  702,  975. 

Examination  Papers. 
I. 

(1)  Fiud  the  least  number  which,  divided  by  13,  15  and 
17,  gives  remainder  12  in  each  case. 

(2)  If  A,  B  and  C  walk  103950  inches  together,  how  often 
will  they  step  at  the  same  moment,  A  taking  33  inches, 
at  a  step,  C  27,  and  C  30  ? 

(3)  How  many  rails  will  inclose  a  field  23023  feet  long  bj 
17765  feet  wide,  the  fence  being  straight  and  6  rails  high, 
the  rails  of  equal  length,  and  the  longest  that  can  be  used  ? 

(4)  Two  cog-wheels  containing  210  and  830  cogs  respect- 
ively, are  working  together.  After  how  many  revolutions  oj 
the  larger  wheel  will  two  cogs  which  once  touch,  touch 
again  ? 

(5)  Three  numbers  between  30  and  140  have  12  for  theii 
H.  c.  F.,  and  2772  for  their  l,  o.  m.     Find  the  numbers. 

II. 

(1)  Explain  how  to  find  the  (1)  h.  c.  f.,  and  (2)  the  l.  o.  m. 
of  a  seriea  of  numbers  by  resolving  them  mto  theii*  prime 
factors. 

(2)  A  farmer  has  600  bushels  of  wheat ;  what  are  the  three 
smallest-sizpd  bags,  and  the  thrc^e  largest  bins,  holding  an 
exrict  number  of  bushels,  that  will  each  measure  the  same 
without  a  remainder? 

(8)  Whalj^is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  S5  each,  cows  at  $22  each,  or  horses  at  $75 
each  ? 

(4)  Three  horses  are  running  round  a  rnce-coui-se  of  5280 
yards  ;  the  first  horse  runs  440  yards  a  minute,  the  second 
852  yards,  and  the  lliird  264  yurds ;  find  tlio  time  between 
their  once  coming  all  togetlier,  and  tlx  ir  coming  all  together 
again. 

(5)  Find  the  least  tiumbar  wliicb  divided  by  675,  1050. 
and  4368,  will  leave  the  same  remainder  83. 
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III. 

(1)  Explain  how  you  would  fiad  all  the  divisors  which  8 

number  has.     Find  those  of  1800. 

(2)  The  1.  c.  M.  of  2,  3,  4.  5,  6,  8,  9,  and  another  numbei 
prime  to  them  is  10440.     What  is  this  number  ? 

(3)  How  do  you  determine  whether  a  number  is  prime  oi 
composite  ? 

Which  of  the  following  numbers  are  prime  and  which 
composite  :— 3391,  2699,  14787  and  1477? 

(4)  Three  men,  A,  B,  and  C  start  together  from  the  same 
place  to  walk  round  an  island  60  miles  in  circumference ; 
they  walk  in  the  same  direction,  A  at  the  rate  of  5  miles  per 
hour,  B  at  4,  and  0  at  3.  In  what  time  will  all  be  together 
for  the  first  time  after  starting,  and  how  many  miles  will 
each  have  gone? 

(5)  Find  the  greatest  weight,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  being  5760 
grains  in  one  pound  Troy,  and  144  lbs.  Avoirdupois  contain 
as  many  grains  as  175  lbs.  Troy. 

IV. 

(1)  Define  Factor,  Measure,  Multiple,  and  explain  when  a 
number  is  Prime  and  when  Composite.  In  what  digits  must 
prime  numbers  end  ? 

(2)  The  product  of  two  numbers  is  1270374,  and  half  of 
one  of  them  is  3129.     What  is  the  other  ? 

(3)  The  fore-wheel  of  a  carriage  was  11  feet  in  circumfer- 
ence, and  the  hind  one  13  feet.  There  being  5280  feet  in 
mile,  how  many  miles  had  a  carriage  gone  when  the  same 
spots  which  were  on  the  gi'ound  at  the  time  of  starring, 
had  been  on  the  ground  360  times  at  the  same  instant  ? 

(4)  A  can  dig  36  post -holes  in  a  day ;  B  can  dig  32,  and 
C  30  in  the  same  time.  What  is  the  smallest  number  which 
will  furnish  exact  days'  labor  either  for  each  working  alone 
or  for  all  working  together  ? 

(5)  How  many  firkins  of  butter,  each  containing  56  lbs.  at 
23  cents  a  pound,  must  be  given  for  14  bbls.  of  sugar,  each 
containing  276  lbs.  at  8  cents,  per  pound  ? 

V. 

(1)  Explain  the  use  of  zero  in  decimal  notation, 

(2)  Find  the  greatest  number  which  will  divide  10974 
ind  1533&,  leaving  as  remainders  resnectivelv  64  and  36. 
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(3)  The  aie;it8  in  the  nnita'  and  millions'  places  of  a  nnm- 
ber  are  2  ami  7  respectively,  what  will  be  the  dibits  in  the 
same  places  when  999999  is  taken  from  the  number  ? 

f  4)  An  avenne  3  miles  long;  is  planted  with  5  rows  of  trees. 
The  trees  are  placed  in  the  diflfereq^  rows  at  the  distances  oi 
6,  8,  9,  10  and  12  feet  respectively.  If  the  rows  start  from 
the  same  straieht  line.  (1)  how  often  will  5  trees  be  in  aline, 
there  being  5230  feet  in  a  mile  ?  and  (2)  how  many  trees 
will  there  be  in  the  avenne  ? 

(5)  A  number  is  composed  of  the  following  factors ;  2*, 
32  ,  5'  ,  11  and  17  ;  find  the  number. 

XI.— On  Fractions. 

58.  Numbers  are  the  measures  of  quantities. 

A  Quaniiti/  is  anything,  which  may  be  regarded  as 
being  made  up  of  parts  like  the  wJiole. 

Thus  a  sum  of  money  is  a  quantity,  because  we  may 
regard  it  as  made  up  of  parts  like  the  whole. 

To  measure  any  quantity  we  fix  upon  some  known 
quantity  of  the  same  Idnd  for  our  standard  or  Unit,  and 
the  Ntjmbeb,  which  expresses  how  many  times  this  Unit 
is  contained  in  the  quantity,  is  called  the  Measube  of 
the  quantity. 

To  put  this  in  a  more  practical  shape,  we  give  the 
follo\\ing  illustration  :  We  measure  large  sums  of  money 
by  tlae  U7iit  which  we  call  a  Potmd,  and  when  we  say 
tliat  a  man's  income  is  five  htmdred  a  r/ear,  we  mean, 
that  he  receives  yearly  a  sum  of  money,  wliich  contains 
the  imity  five  himdred  times,  and  we  call  the  Number 
Five  Hundred  the  measure  of  his  income. 

59.  Now  we  can  conceive  that  a  unit  of  measurement 
may  be  divided  into  a  number  of  parts  oi  equal  maj^^uitude. 

For  inftance,  if  we  take  a  Poimd  as  the  U?iil,  by 
which  we  measm-e  simis  of  money,  we  suppose  tliis  unit 
to  be  divided  into  twenty  equal  parts,  and  we  caU  each 
of  these  paiis  one-tucntieth  of  a  Pound ;  tv-o  such  paiis 
will  be  two-twentieths,  three  v.ili  be  tlneo-twentieths  of  a 
Pound-  Such  parts  are  called  Fractions  of  a  Pound,  or 
other  Unit,  and  we  erive  the  foUowinrr  definition  : 
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Def.  We  form  a  Fraction  by  dividing  a  unit  into 
some  number  of  equal  parts  and  by  taking  one  or  more 
of  those  parts. 

Tlie  number  of  equal  parts,  into  which  the  Unit  is 
divided,  is  called  tlie  iPenojiinator  of  the  fraction,  and 
the  number  expressing  how  many  of  these  parts  are 
taken  to  form  the  fraction  is  called  the  Nuuteratoe  of 
the  fraction. 

These  operations  are  denoted  bythe  following  symbols : 
we  represent  a  fraction  by  writing  the  numerator  above 
the  denominator,  and  separating  them  by  a  horizontal 
line. 

Thus  ^  represents  the  fraction,  of  which  the  nume- 
rator is  3  and  the  denominator  4. 

Such  Symbols  sjce  called  Fraction-Symbols,  or,  for 
brevity,  Fractions. 

60.  The  symbol  ^  is  read  one-half, 
The  symbol  ^  is  read  one-third. 
The  symbol  f  is  "read  three -fourths. 
The  symbol  f  is  read  sis-sevenths, 

and  so  on. 

61.  The  Numerator  and  Denominator  of  a  Fraction 
are  called  the  Terms  oi  the  fraction. 

A  Proper  fraction  is  one  in  which  the  Numerator  is 
less  than  the  Denominator,  as  -f. 

An  Improper  fraction  is  one  in  which  the  Numerator 
is  greater  than  the  Denominator,  as  ^. 

In  our  explanation  of  the  fundamental  operations 
perfoi-med  with  fractious  we  shall  maiie  use,  as  far  as  is 
possible,  oi  proper  fractions  only.  , 

62.  To  show  that  f=T^. 

Suppose  a  Unit  to  be  divided  into  3  equal  ptu^. 
Then  §  will  represent  2  of  these  parts (1). 

Next,  let  each  of  the  3  parts  be  subdivided  into  4 
equal  parts, 


Thus  the  Unit  has  been  divided  into  12  equal  .parts,  and 
j^j  will  represent  8  of  these  subdivisions  (2). 

Now  1  of  the  parts  in  (1)  is  equaJ  to  4  of  the  subdi- 
visions iu  (2). 

.'.  2  parts  are  equal  fc©  %  subdivisions, 
and  .-.  I  =  tV 

We  di-aw  from  this  proof  two  inferences  : 

I.  If  the  numerator  <ftud  denominator  of  a  fi'aetion 
be  mnltiplied  by  the  same  number,  the  value  of  the  n-ac- 
tion  is  not  altered. 

Thus  3 19    oiirl    ■*  *<> 

xuus  7  — Tj-j.  and  t^  — TstF* 

II.  If  the  numerator  and  denominator  of  a  fi-action  be 
divided  by  the  same  nu'nber,  tJie  value  of  the  fi'aetion  is 
not  altered. 

T  ins  r* —   7        anfl    ,90    —    9 

63.  To  make  the  impoiiant  theorem  estabhshed  in 

A-rticle  62  more  clear,  we  sliall  give  a  practical  proof 
tliat  |=-ft,  by  taking  a  straight  hne  as  tlie  unit  of 
length. 
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Let  the  line  J  C  be  divided  into  5  equal  parts. 
Then,  if  B  be  the  point  of  division  nearest  to  C, 

ABif^^ofAC (1). 

Next,  let  each  of  tlie  pai-ts  be  subdivided  into  4  equal 
parts. 

T  ;en  u4C  contains  20  of  these  subdivisions, 
and         AB  contains  16  of  tln'se  subdivisions  ; 

.-.  ABi^l^oi  AC (2). 

Comparing  (1)  and  (2),  we  conclude  that 

4  _  la 
^  —  TJ* 

64.  A  fraction  is  in  its  Lov^est  Term-t  wlien  Vne  nume- 
rator and  dciiomiuator  nave  no  common  iactur  except 
iTTiity : 
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Tlius  |,  f,  ]^^  represent  fractions  in  their  lowest 
terms. 

To  reduce  a  fraction  to  its  lowest  terms  we  have  the 
following  Eule : 

Divide  the  Numerator  and  Denominator  by  their  h.  c.  f. 

Thus,  if  we  have  to  reduce  J-f  to  its  lowest  terms,  we 
know  that  9  is  the  h.  c.  f.  of  18  and  81,  and  chviding  tlie 
n'linevi^tor  aud  denominator  by  9,  we  have  the  resulting 
fr  .;tion  ^• 

Again,  to  redtice  -^^q  to  ifcs  lowest  terms,  we  find  25  to  be 
the  H.  c.  F.  of  25  and  500,  and  therefore  -^^  will  be  the 
reduced  fraction. 

Vv'']ien  we  see,  by  inspection,  or  by  an  application  ol 
the  tests  01  divisibility  given  in  Art.  38,  that  a  factor  is 
common  to  both  Numerator  and  Denominator,  we  may 
divide  both  by  tliis  factor  and  reduce  the  fraction  to 
loivcr  terms,  without  gbing  throii^h  the  process  of  find- 
ing the  H.  c.  F. 

Thns,  to  reduce  tl?e  fraction  -n^/ij-o-,  we  see  that  both  terms 
ara  divisible  by  10,  and  .•.  -rfViiV  =  g^/u- 

■     Now  27  and  936  are  both  divisible  by  9  (Art.  38), 
and  .\   a^,s=To'i- 
Examples,    (xxvii). 
Reduce  to  their  lowest  terms  the  following  fractions  : 

(1)  U.  (2)  i^o-  (3)  -/h.  (4)  i^l 

(5)  un-        (6)  m^.         (7)  nu.        (S)  -^v 

(9)  -xhWs.  (10)  fUf. 

Gj.  Two  flections  may  be  replaced  by  two  equiva- 
le  ^.t  fractions  with  a  Common  Denominator  by  the 
following  mle  : 

Find  the  l,  c.  m.  of  the  denominators  (if  the  given  frac- 
tions. 

Divide  the  l.  c.  m.  by  the  denominator  of  each  fraction. 

Multiply  the  firfst  Numerator  by  the  first  Quotient. 

MulV  jly  ths  second  Numerator  by  the  second  Quoti&iii, 
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The  tivo  Products  will  be  the  Numerators  of  the  equiva- 
lent fractions,  uhijse  common  denoiniiuitor  is  the  l.  c.  m.  uj 
the  orujinal  denu)ninators. 

The  same  rule  holds  for  three,  four,  or  ruore  fractions. 
Ex.  (1).  Eeduce   to   equivalent    fractions    with    the 
lowest  common  denominator  -|  and  ^. 

Denominators  8,  7, 

L.  c.  M.  56. 

Quotients  7,  8. 

New  numerators  21,  32. 

Equivalent  fractions  f  ^,  |  j. 

Ex.  (2).  Eeduce  to  equivalent  fractions  with  the 
lowest  common  denominator 

2        4         13 

Denominators  3,  9,  72. 

L.  c.  M.  72. 

Quotients  24,  8,  1. 

New  Niunerators  48,  32,  13, 

Equivalent  fractions  ff     ff     tf . 

Examples,    (xxviii). 

Eeduce  to  equivalent  fractions  with  the  lowest  com- 
mon denominator. 

(1)  f  i  (2)  I  A  -h. 


(4)  nV  ^!   H  n¥(r.  (5)  4 


ra.   2a 


no: 


(6)  i  i  i   A.  (7)  A    ,^   W   -^eV 

66.  To  compare  the  values  of  two  or  more  fractions, 
we  convert  them  into  equivalent  fractions  with  a  com- 
mon denominator  :  then  the  comparidon  of  the  values  of 
the  orip:inal  fractions  can  be  made  by  comparing  the 
numerators  of  the  new  fractions. 

For  example,  to  compare  the  value  of   |  f  and  -f- 

The  equivalent  fractions  are  'jj  H  I?- 

The  descending  order  of  value  of  the  numerators  is  63,  60, 
56; 

.•.  the  descending  order  of  value  of  the  given  fractions  is 

14     1- 
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b7  We  may  also  compare  fractions  by  reducing  them 
to  tiactions  with  a  common  JViDiierator,  nnd  assigning 
the  greatest  value  to  tliat  one  of  the  rebuiimg  IraotiuLia 
which  ha&  the  least  denominator. 

Thus  to  compare  the  vahies  of 

I    It  and  f  ^. 

The  equivalent  fractions  are 


8  1          8  1 
TTT5      ¥"3 

and  f^, 

.  .  the  deseendiug  order  of  the  given  fi-actions  is 

2  7        8  1        3 
3T       9  5       S- 

Examples, 

.     (xxix). 

Compare  the  values  of 

(1)     f     1     tV 

(2)     1     i     If. 

(B)    tV    if    Ih 

(4)     A     io     U- 

(K\           7             9           11 
W/       TJ^"       iS      -5^' 

(6)     t\     a-     z\' 

ADDITIOX  OF  FRACTIONS. 

68.  The  rule  for  adding  two  or  more  fractions  to- 
gether is  this  : 

Eeduce  the  Fractions  to  equivalent  fractions  having  the 
howes    Common  Denominator, 

Then  add  the  numerators  of  the  equivalent  fractions  and 
place  the  resiclt  as  the  Numerator  of  a  fraction,  whose 
Denominator  is  the  common  denominator  of  the  equioalent 
fractions. 

The  fraction  will  be  equal  to  the  sum  of  the  origina 
fractions. 

For  example,  to  find  the  sum  of  ^  and  J. 

1  _    4     <^-,^A   1—3 

"  •    -J-  i-  -4  —  -f^  ^  T^  —  T^' 

Examples:    (xxx). 

Find  the  sum  of  the  following  fractions  : 
(1)     I  and  |.  (2)     §  and  ^-J,. 

1 3)     f  ^3j  and  j2^.  (4)     f^\and^. 
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{^y      TS    ^h    tI  ^^^  T5^ 

(6)  W  t  A  and  ^V. 

(7)  A  ^V  A  and  ^^s. 

(8)  ^    I    ^   ^and^V 

(")       f     4^     ?Tff  and  2880' 

SUBTRACTION  OF  FRACTIONS. 

69>  'J^lie  rule  for  subtracting  a  fraction  from  a  greater 
fracLiou  is  this  : 

Redtice  the  fractions  to  equivalent  fractions  having  the 
Lowest  Common  Denominator.  Then  subtract  the  numer- 
ator of  the  smaller  of  the  equivalent  fractions  from  the 
numerator  of  the  grertter,  'ind  place  the  result  as  the  Nti- 
merator  of  a  fraction,  tchose  denominator  is  the  common 
Denominator  of  the  equivalent  fractions.  This  fraction 
will  be  equal  to  the  difference  of  the  original  fractions. 

For  example,  to  find  the  difference  between  f  and  f . 

2  _  1  4    ovifl    6  _  1  5 

•      5  _  •_'  _  1  5  _  1  -t  —     1 
••    T       3  — 2T       2T— 2  1* 

Examples,     (xxxi). 

Find  the  difference  of  the  following  fractions  : 
(1)     I        andf.  (2)     ^      and||. 

(3)     ji      and  if.  (4)     ^^    and  f §^. 

(5)     IJ      and^-s/^.  (6)     ^    and  ^Vs* 

(7)     \n    and|4f..  (8;     ^f|  ^nd -|f §. 

(Q\  3  47      5,, I,!      8  3.--, 

MULTIPLICATION  OF  FRACTIONS. 

70.  A.  fraction  is  multiplied  by  a  whole  number  by 
multiplying  the  numerator  by  that  number  and  leaving 
the  denominator  unchanged. 

Thus  f  multiplied  by  3  becomes  f . 

For  each  of  the  symbols  f  and  ^  implies  that  a  unit 
has  been  divided  into  7  equal  parts,  and  three  times  as 
many  of  those  parts  are  taken  to  form  the  fraction  rep- 
resented by  the  latter  as  are  taken  to  form  ihe  fractiou 
represented  by  the  forraev. 
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71.  To  prove  that  »  of  |  =  j^ 

I  of  I  =  f  of  fi  Ai-t.  ea 

Now  suppose  a  unitto  be  divided  into  15  equal  parts. 

Then  ^  of  f =•§•  of  12  of  sncii  parts 

o=  j»j  of  12  of  Buch  parts  Art.  62. 

»=8  of  such  parts.  Art.  62. 

Bat  Ti~^  °^  iwoh.  pai-ts ;  Art.  62. 

•    2  of  4=  '^ 

Hence  wo  derive  the  Rule  for  what  is  called  Multipu- 
OATioN  OF  Fractions. 

We  extend  the  meaning  of  tho  sign  x ,  and  define 
I  X  J  (which  according  to  our  definition  in  Art.  21  would 
have  no  meaning)  to  mean  |  of  ^,  and  we  conclude 
that  I X  ^  =  1^  which  in  words  gives  us  tliis  rule  : 

"  Take  the  product  of  the  numerators  to  form  the  Nwtns- 
rator  of  the  resulting  fraction,  and  tlie  product  of  t/ie  de- 
nominators to  form  the  Denominator.'' 

The  same  rule  holds  good  for  the  multiplication  of 
three  or  more  fi-actions 

Before  effecting  the  MultipHcation,  common  factors 
should  be  removed  from  the  Numerator  and  Denomina- 
tor. It  win  be  well  for  the  learner  to  be  famihar  with 
the  principles  laid  down  in  Ai't.  38. 

For  example,  to  find  the  value  of  ^|  of  ^  of  |-J  we 
proceed  thus : 

i4   of  35    of  T7_»X35X17 
55  01  ^y  01  -4:7  —  25x51x49 

^X7x5x7xl7 

6x5x~3xl7x7x7 

and  removing  common  factors  from  numerator  and 
denominator. 

__    2 

6x3 
2_ 

■         -.$  ' 


0  1 
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Examples  (xxsii). 
Eecluce  to  tlieir  simplest  form 
(1)4  off  (2)      I-xAxtV 

(y)  llx^axl*.  (1)    l^xl^tXT^V. 

<5)  I^x^Ixh;^.  (G)  |-x  ^jx^g 

(7)  xVofl^of^Jof^i.     (8)  monUo^m^ 

DIVISIOX  OF  FRACTIONS. 

72.  A  fraction  is  divided  by  a  whole  number  by 
multiplying  tlie  denominator  by  that  number  and  leav- 
ing the  numerator  unchanged. 

Thus  f  divided  by  8  becomes  -^^ 
For  f  implies  that  a  unit  has  been  divided  into  7 
equal  parts, 

g^-j-  implies  tliat  a  unit  has  been  divided  into  21  equal 
parts,  and  hence  each  ])ait  in  the  former  is  three  times 
as  great  as  each  part  in  the  latter,  and  since  the  same 
number  of  parts  is  taken  in  both  cases,  the  latter  fraction 
is  one-third  of  the  former. 

73.  To  shoK'  that  §  -^  1  =  t  X  |. 

The  quotient  resulting  from  the  division  of  f  by  |^  is 
such  a  number,  that  when  it  is  multiplied  by  the  divi- 
sor I  the  product  must  be  equal  to  the  dividend  |, 
that  is, 

■s  of  the  Quotient  =1, 

,♦.  i  of  :;;■  of  the  Quotient  =  i  of  f , 

.-.  IS  of  the  QuotiGnt=f  of  §, 

.-.  the  Quotient=4  off, 

tliatir„§-4-  ^=^}of§. 

or,  f -^  ^=3  X  h 

Hence  we  obtain  the  followmg  rule  for  what  is  called 
Division  of  Fhactioxs. 

Invert  (he  diviso?-,  and  proceed  as  in  Multiplication. 
J. Mus  .:  J  -.- 7 i  —  .IT  X  I  jT  —  Tjg. 
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Examples-  (rxxM) 
Divide 
(1)    Ubyf  (2)    Uhj^ 

(8)    T^byfi  (4)    ^\hj^ 

(5)    T^by^  (6)    ^«^by^ 

(7)     z^by.^*^  (8j    A^^byiifi 

rO)        15  35    KvT      921 

74.  Having  now  established  the  elementary  rules  foi 
operations  performed  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75.  A  whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1  beneath  the  number  as  a  denomi- 
nator :  thus  6  may  be  written  as  a  fi-action,  thus  f. 

Also,  since  ^  =  ^  =  -^'  =  2^<>  and  so  on,  it  is  clear 
that  we  can  represent  a  whole  number  by  a  fraction, 
whose  denominator  is  any  whole  number  we  please  to 
select. 

76.  k.  Misced .  Number  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4f .  This  may  be  read  thus, 
four  and  two-seventJis,  and  must  be  regarded  as  the  sum 
of  4  and  |. 

A  mixed  number  can  be  brought  into  the  form  of  an 
improper  fraction,  by  multiplying  the  integer  by  the 
denominator  of  the  fraction,  adding  to  the  product  the 
numerator  of  the  fraction,  and  making  the  sum  the 
numerator  of  a  fraction,  of  which  the  denominator  is 
the  denominator  of  the  original  fi'action. 

Thus  42  =  3jp 

For  4|.  =  4  +  f  =  Y  +T  =  .'t  • 

Conversely,  an  improper  fi-action  can  be  reduced  to  a 
mixed  number,  by  dividing  the  numerator  by  the  de- 
nominator, sotting  down  the  quotient  as  the  integral 
pai-t,  and  making  the  remaincler  the  numerator  of  the 
fractional  part  of  the  mixed  number,  the  denominator 
being  the  denominator  of  the  oi'iginal  fraction. 

Thus  %^  ==Z% 
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For  y  =  .Ai±4  =  y  +  4  =8+*=8f 

Examples-  (xxxiv) 
Convert  into  improper  fractions 
(1)     7|        (2)     23^        (3)     216T|         (4)     173-^^^ 
and  into  mixed  numbers 

(5)     W      '   (6)     UU         ^7)     *^V  (8)     ^-^ 

77.  The  niles  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  apphcable  to 
Improper  Fractions. 


ThnBi+i%^^  +  U  =  ^  =  S^^ 

f-H=w=n=i# 

13     V     (IT   13X27            13X9X3_ 

7             2T            9x26             9X13X3 

l  =  H 

117.    Ol            Il7v3  3 9X13X11X3 

9XS 

TTTT  •  tr         TTir^91            Ilxl0x7xi3 

lOXT 

78.  In  the  application  of  the  rules  to  Mixed  Numbers, 
we  may  in  all  cases  change  the  Mixed  Numbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.     In  Division  we  mttst  proceed  thus. 

For  example, 

16^121=  V  -V  =  .V  X  A  =l  =  ii- 

In  Multiplication  it  is  usually  the  best  course :  thus 

72^54  a3v39  33X13  399  JoS 

i-^x.0-^  —  7  ^  T J —  =  -^  =  42^ 

In  Addition  it  is  often  advantageous  to  proceed  thus ; 

=4+3+|+f 

.  14    I     U 


—  7-1-141   la 
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and,  similarly,  wlien  three  or  more  numbers  are  to  be 

added,  we  may  separate  the  fractious  from  the  iutegers, 
and  make  a  distinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a  little  care  is  necessary.     Suppose  we  have  to  take 
3f  from  4| 

Reducing  ihQ  fractional  parts  of  the  numbers  to  equi- 
valent fractions  with  a  common  denominator,  we  have 
8i^and4J^ 

We  can  now  take  the  integral  part  of  the  first  num- 
ber from  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have 

But  suppose  we  have  to  take  3f  from  10| 

Since  |  =  |5and|  =  ^i 

^  is  greater  than  ^ 
and  we  cannot  tako  away  tbo  fractional  part  of  8||  from  the 
fractional  part  of  10|i. 

"We  fisca[)e  from  the  difficnliy  by  the  device  of  addin?  unity 
to  pad)  cxprrssion,  to  B|5  iu  the  form  of  1,  and  to  10^1  in 
the  fuiiu  of  ^5. 

Tims  101^-J3||  =  10*|-4^»  =  G^*. 

Take  another  illustration  of  a  practical  nature. 

From  5\d.  take  away  ^\d. 

We  add  four  farthings,  i.e.,  |  of  a  penny,  to  the  for- 
mer sum,  and  1  penny  to  the  latter,  and  reason  thus : 

6icZ.  -d\d.  =  5ld.-Ald.  =  lid.  =  l\d. 
Examples-   (xzr7 
BImplify  the  following  fractions  : 


(1) 

4f^3J            ^2) 

8J^G| 

(3)    10-1?- -53/j 

(4) 

G|xOf           (5) 

14xD/r 

(0)     9-,\xl9| 

(7) 

iiH-3| 

(8) 

i^f  +  G-rV  +  lA 

(9) 

lGK4^Hl7ia 

(IC) 

4^-21- 

(11) 

U^-CJ 

(12) 

GA-5,^ 
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The  folloTring;  examples  should  be  carefully  noticed. 

I.  From  17  tnke  4'A-- 

17-4.''i=lG  +  1  —  4-.'f  ^  IG  —  4  +  1  —  -J5^. 

=  n  +  u^i2h-t. 

II.  From  017  take  4%, 

r>i7  —  -/v  =  GIG  +  1  -  -A  =-.  31G  +  Vs  =^  oief^. 

III.  INMtiply  V.Vo  I'y  S37. 
Since  f,ir>..)  ~  •'•  —  touu 

337  X  WV.  =  337  -  Y',ruV  =  333  +  I  -  VWa 

79.  -A-  Compound  Fr.\ction  is  defined  to  bo  the  frao 
tion  of  a  fraction. 

Thus  g  of  5,  and  f  of  2.^  of  5f  are  compound  fractions 

Tliey  arc  reduced  to  simple  fractions  by  the  process 
of  Multiplication. 

inUS  jOl  J.\  01  Oj  —  .iX  ^-X   ->    — 4x^x     7—112-  ^TT'5' 

80.  -^  Co.AiPLEX  Fraction  is  one,  of  v.hich  the  Nume- 
rator or  Denominator  is  itself  a  fraction  or  mixed 
number. 

5      2  4} 

Thus   -„     —  and    -p-^i-  are  complex  fractions. 
>        u  ^  if 

They  are  reduced  to  simple  fractions  by  the  process 
of  Division. 

Tims    I  =  :J  --  7  =  -5  --  ■}  =  :2  X  -f  =  h 

and   |-  =  2  -4-  5  =  i  X  2-  =  Y  =  3^. 

Examples,    (xxxvi). 

Simplify  the  following  fractious: 
(1)  \  of  5i  of  71-,  (2)  4i  of  111-  of  13. 

(3)  ^  of  2;^  of  2}  of  00.       (4)  I  0)-^ 

1-1  ro^  iG* 

CO)   -ay  (7)    XJ-'  (8J   -,  * 
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The  Highest  Common  Factor  and  the  Least  Common 
Multiple  of  Fractions. 

81.  The  H.C.F.  or  L.C.M.  of  fractions  can  be  readily 
found  by  considering  that  the  denominator  is  simply  the 
name  of  so  many  units  represented  by  the  numerator. 
No  difficulty  is  ever  experienced  in  finding  the  H.  C.  F. 
or  L.  C.  M.  of  $12  or  $16,  or  of  12  apples  and  16 
apx^les.  In  fractions  the  name  is  written  %uider  the 
number  representing  the  collection  of  units  of  that 
name.  « 

Thus  to  find  the  H.  C.  F.  of  ^r-|  and  J^f,  proceed  as  in 
whole  numbers  ;  find  the  H.  C.  F.  of  12  and  16,  wliich 
is  4,^nd  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.     Hence  the  H.  C.  F.  is  ^\. 

Similarly  to  find  the  L.  C.  M.  of  ^|  and  ^|,  find  the 
L  C.  M.  of  12 'and  16,  which  is  48,  and  call  it  by  its 
proper  name.  Hence  the  L.  C.  M.  is  ||.  Hence  to 
find  the  H.  C.  F.  of  fractions  we  have  the  following 
rule  : 

Change  thevi  to  others  having  the  same  name  or  denomi- 
inator,  and  find  the  H.  C.  F.  of  their  numerators.  This 
■placed  over  the  common  denominator  will  be  the  H.  C.  F.  oj 
the  fractions. 

To  find  the  L.  C.  M.  of  fractions  :  Change  them  to 
others  having  a  common  denominator,  and  find  the  L.  C.  M, 
of  the  numerators.  This  placed  over  the  common  denomina- 
tor loill  be  the  L.  C.  M.  of  the  fractions. 

The  following  is  somewhat  shorter  :  Find  the  L.  C.  M. 
of  the  numerators,  and  under  this  place  the  IT.  C.  F.  of  the 
de)wminators  of  the  fractions.  The  resulting  fraction  icill 
be  the  L.  C.  M.  required. 

Examples  (xxxvii). 
Find  the  h.  c.  f.  of  the  following  fractions  : 
(1)  i  and  f.  (2)  ^l  and  ^^V 

(3)  1  3J  4i  and  5|. 

(4)  I  f  11  H  and  5h 
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Find  the  l.  o.  m.  of  the  following  fractions : 
(6j    f  and  I  (6)    2^  and  7^ 

(7)  4i  52  and  Sj'^ 

(8)  iof2jof  ~  and  f  of-^of  2i 

•>2  if 

ON  THE  USE  OF  BRACKETS. 

82.  When  an  expression  is  inclosed  in  a  bracket  ( ), 
it  is  intended  to  sliow  that  the  whole  of  the  expression 
is  affected  by  some  symbol,  -nhich  precedes  or  follows 
the  bracket. 

Thus  24  X  (3*  +  7J)  means,  that  24  times  the  sum  of  the 
numbers  3^  ami  7i  is  to  be  taken,  which  we  may  efifect  by 
combining  3^  and  7^  by  addition,  and  multiplving  the  result 
by  24. 

Again,  2«  -4-  (4f-2^)  signifies,  that  2^  is  to  be  divided  by 
the  difference  between  4|  and  2+  ;  and  therefore  the  result 
will  be 

2«-r2i        orV-l         or  V  X  I         or  if 

And,  generally,  we  may  say,  that  when  numbers  are 
included  in  a  bracket,  the  expression,  within  the 
bracket,  must  be  brought  into  the  simplest  form,  before 
combining  it  with  expressions,  uofc  in  the  bracket. 

83.  The  methods  of  denoting  a  bracket  are  various; 
thus,  the  marks  [  ]  and  {  }  are  often  employed. 
Brackets  are  made  to  inclose  one  another,  as  in  the  ex- 
pression , 

3H.[2+3^|4+5H-f2+J)}] 
In  removing  such  brackets  it  is  best  to  commence 
with  the  inneriuobt,  and  to  remove  the  brackets  one  by 
one,  thus 

8-;-[2+8-f-{4+5--r2+,^)}] 

=3-[2+3-i-J4+l-5}] 

=3-[2+3.i-|4+V}] 

=3-[2+3--V] 
=3-[2+H] 
n_i_l0  7  —la  9 
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Wg  have  Yroi-i:od  out  this  example  at  length  becanse 
it  will  teach  the  learner  how  to  simplify  with  ueatness 
a  peculiar  class  of  fractious  called  Continued  Fractions, 
"which  appear  iu  a  form  like  the  following  : 
1 


4  + 


1-^ 


2  — ■ 


This  fraction,  by  the  aid  of  brackets,  may  be  rcpre- 
sentod  thus, 

l-f-[-l  +  l-f-{l-l-f-(2-,",)}]. 
and  then  we  can  simplify  ib  by  the  gradual  removal  of 
the  brackets,  the  final  result  being  y^- 

84.  There  is  another  method  of  simplifying  Complex 
and  Continued  Fractions,  which- we  may  explain  by  the 
following  examples : 

Ex.  (1)     To  simplify  ^^ 

Multiply  till  the  terras  of  the  fraction  by  7,  and  it  beco^ies 

Ex.  (2)     To  simplify  ~r^- 
Multiply  tlio  terras  by  DO,  and  wc  get 

Ex.  (3)     To  simplify  f-^- 
Multiply  all  tlic  terms  by  4-2,  and  we  get 

35  —  15 
Ex.  (4)     To  simplify 


195 
2-3° 
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1 


«^&..    \^tJJ          JLU    i 

aVLU^ 

mi  J  - 
1 

1 

t 

■    1  4-    -^- 

^^     1    + 

i 

1 

1 

1 

1     ~  ; 

1 

5 

1  ,  _.!.„ 

~    8 

1  -r 

1 

^•1 

Examples     (^xxxviii), 

Simplify  tlio  J 

followiug 

fractions : 

G 

(2) 

7 
19- A 

(3) 

i 
7  -  § 

(5) 

4  -  .^0 

I'O    ~    4% 

(G) 

2 

""" 

/0\               KBEIB 

j_ 

^'^    T          G 

(9j    —= 

T" 

so 

5  4-  --- 
9    4- 

1 

2  -i 

3     T 

1 

/n\              5 

(10)   «a 

1 

2       --i 

1    4- 

J 

2-4_ 

-  i 

+  1 

85.  If  two  braclcets  sUiul  side  by  side,  Jc/7/t  7J0  .f/V/ji 
hetirecii  thru),  as  (a  +  ij)  (;]—•?)  it  is  ioipliccl  tliat  tljo 
c^uteuts  of  one  bvaclcet  aie  to  be  vtuhiplied  by  the  con- 
teuts  of  the  other. 

The  following  esair.]ile3  are  selcctc:!  as  containing 
peculiar  forms  of  symbolic  representation,  which  shonlJ 
be  carefully  uoticecl. 

(I)  i  ^-  1  of?  -/o- 

Tiio  fir.U  sloi>  liorc  i?  to  til^o  tlio  proluct  of  ?  nntl  ,7,  ko 
llint  tlio  expression  bz-Cvimcs  -^  i-  ,",  ~  ^'o  ;  tl;:::  r.dd 
iho  fuoL  two  friclious  togolbcr,  aud  take  -^g  fiom  the 
B'xm 
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(2)  I  +  ^  of  (i  -  t'o). 

First  t  ike  tho  difference  of  |  and  ^'a,  multii)ly  the  ro-ult 
by  7,  and  add  the  iiroduct  to  |. 

(3)  1X1 -T-?. 

First  simplLfy  |  X  j,  the  result  being    s. 

Then  divide  i'«  by  ?,  tlie  result  being  i°s  X  J   or  |J. 

(4)  l-r-tX?. 

Fii-st  simplify  §  -=-  ^,  the  result  being  g  XI,  or  |. 
Then  multiply  §  by  ?.  the  result  being  ?. 

Examples,    (xxxix). 
Simplify  the  following  expressions : 
(1)     3|  -  (2^  +  1|)  (2)  (4 A  +  2^)-f-  a5i 

2  1 


(8)      i^.l_  (4)  1_ 

7  +  1  ^  +  1  +  ^ 

3 


(5)             .        A  (6)     l+^of/^-^ 

7+1 

(7)     |off  +  ^-^^  (8)     (i^^f)of7/^-l| 

(9)     (r-A)(2i+3i)  (10)     (.^-^2^)^(/^+,.^, 

(2+J)^H3+i)  (3i-2i)-^goft 

^^^MT-i)x(4-3f)  ^'^'*        2|-(^+i) 

86.  We  shall  conchide  this  Chapter   with  a   sat  of 
Miscellaueous  Examples  on  Fractions. 

Examples,    (xl). 

(1)  Add  together 

1 7  "5     8    :3:  1  a 

33    15    4?    ^ff    SB 

(2)  Add 

§  of  f  to  f  of  2i 

and  multiply  the  result  by 

(|off)-(|+|) 

(3)  Subtract 

2  of  §  from  H  of  I 

and  divide  the  result  by 


illSGEi^LANEOUS    KXAilPLES    IN    I'RAGTION'S.  69 

(4)  Simplify  the  fractions  |||  V^V/  and  find  their 
product. 

(5)  Divide  the  product  of  3§  and  3f  by  the  produ 
of  If  and  If?. 

(6)  Multiply  together  the  fractions  of  4^  2|  and  add 
the  result  to  4^  +  3^. 

(7)  Multiply  the  difference  between  f  |  and  ^^\  by 
the  sum  of  i^^  and  If  ;  and  multiply  the  result  by  the 
difference  between  lOf  and  5§. 

(8)  Simplify 

2Qi 
^"^"^^^  3|+2i 

(9)  Simplify 

divided  by 

(10)  Simplify 

(11)  Simplify 

(7Ul|-^V)(2i-|) 
divided  by 

(d.i-  —  fi  —  /97       7  _  I  \ 

1*8       TT       V-ff  —  TG       55) 

(12)  Simplify 

6^  -  lA  25 

2T^aud(toflV=3)-^3-^ 

(13)  Simplify 


and-- 
-^  4  4-    — 


2  - 


1   _    .1         1  -    

^  T3  ^         2    - 
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(14)  Simplify 

101— Ir  If 

(15)  Simplify 
Q6)   Simplify 


5^  X.^^j  of  7  and  =-^-— ^  +109 

(17)  Simplify 

8^-7-:^+5t-4.V 

(18)  Simplify 

_^!fxiy-5i^+yiixGi'-7:]i   ■^^^' 

(19)  Sim^jlify 

J^  of    0'  ^-  of  24'  1  —41  T  V  n"'''  -^  ^,^~ 

? J  ,      "17"^      '^'„     '  s.      ■'"•^,.77,  '^ '^ 

8  i  7  v^  ;■:  1  4  _j_  4  1  .■)  —""7  1") '  V  "'VV I    "'"  '1X2  i 

(20)  Simplify 

19 

(21)  Simplify 

1 

(22)  Simplify 
7  5  1 


I         2  7  —     " 


4  2^  1 
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(23)  Simplify     . 


71 


2 

! 

3 

X 

1 

1 

1 

3-t- 
_ 

4-# 

1^ 

1  0 

1 

2 

2-i 

3-^ 

11  —  1 

"Gj 

— -^IT 

E. 

ccniiination 

Paper' 

I. 

\1)  Explain  liow  to  reduce  a  mixed  nnmbev  to  an  im- 
proper fniction  and  show  tlio  icason  for  each  step. 

(2)  Bouglit  18]-  yards  of  silk  at  $2=-  a  yard,  and  27i  lbs.  of 
cheese  at  §-/„  per  lb. ;  how  much  money  did  I  spend  ? 

(3)  How  many  tunes  does  the  siun  of  12*-  and  8^  contain 
iheir  difference  ? 

(4)  B  who  owns  ,^x  of  a  ship,  sells  f  of  his  share  for  S3G0O; 
what  is  the  sliip  wortli  ? 

(5)  Tliere  are  two  numbers  wliose  smn  is  4i  and  whose 
difference  is  21 ;  find  the  numbers. 

11. 

(1)  "What  is  meant  by  expressing;  one  number  as  the  firac- 
tion  of  another  ?  Expi.tin  how  to  express  SV  as  the  fraction 
ofOi. 

(2)  How  may  the  relative  magnitude  of  two  or  moi'e  frac- 
tions be  compare!  ?  Arrange  the  fractious  -i^-;,  -f^s,  'i\,  |^,  in 
the  order  of  magnitude. 

(3)  Add  togetlier  ^'\,  -V)  and  jfji  f*"'!  find  what  is  the 
least  fraction  with  denominator  1000,  wliich  must  be  added 
in  order  that  the  sum.  may  be  greater  than  unity. 

2  +  5 

(4)  Show  that  the  vah;e  of  -j-^f  lies  "between  j  and  f. 

(5)  A  ship  and  her  cargo  are  valued  at  $G0,000,  and  ^  of 
the  value  of  tlie  ship  is  equal  to  .^  of  the  value  of  the  cargo ; 
find  the  value  of  each. 

III. 

(1)  Define  Numei'ator  and  Denoininator,  and  explain  why 
they  are  appropriately  applied  to  the  terms  of  a  fraction. 

(2)  If  ^  of  :'  of  2i  bbls.  of  flour  is  wortli  %1^,  what  is  the 
value  of  2-,-,-  b"bls.  ? 

(3)  If  any  number  of  fractions  bo  equal,  then  any  of  them 
is  equal  to  tha  fraction  whose  niunerator  is  equal  to  the  sura 
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of  all  the  nuraerators,  and  whose  denoininator  is  equal  to  the 
sum  of  all  the  denominators.  Exemplify  this  in  the  case  of 
sis  equal  fi'actions. 

(4)  Add  together  f,  ^,  ^,  and  ^,  and  subtract  the  sum 
from  2 ;  multiply  the  difference  by  f  of  y ^  of  88,  and  find 
what  fi-action  the  i^roduct  is  of  999. 

(5)  A's  age  is  -fii  oi  B's,  and  B's  is  f  of  C's,  and  C  12  years 
ago  was  72 ;  what  are  theu*  respective  ages  ? 

IV. 

(1)  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  others  having  the  same  denominator  ? 

(2)  Wliat  nmnber  must  be  taken  from.  17i-  so  that  it  may 
contain  3f  an  exact  number  of  times  ? 

(3)  There  is  a  number   which    divided   by  8r7,  and  the 

quotieut  increased  bj'  2|  and  the  si;m  multiphed  by  -^,  and 

the  result  duninished  by  i  of  f  of  14 1  gives  2|.  Find  the 
number. 

(4)  A  bought  a  horse  and  carriage  for  $225,  and  paid  for 

2|- 
the  harness  r-^  of  what  he  paid  for  the  horse.     The  can-iage 

cost  g  of  the  value  of  the  horse.  "^Tiat  was  the  price  of 
each  '? 

(5)  Divide  $8888  among  A,  B,  and  C,  so  tliat  A  may  re- 
ceive $88  less  than  3  times  B's  share  and  C  §176  more  than 
one  half  of  A  and  B's  shares. 


(1)  Explain  each  step  in  the  process  of  reducing  a  complex 
fi-action  to  a  simple  one. 

(2)  Smiplify  3^  x  3^  X  3^-1  divided  by  3^  X  3^-1. 

(3)  What  is  the  smallest  sum  of  money  witli  which  A  can 
purchase  sheep  at  $4^  each,  calves  at  $5^  each,  or  pigs  at 
$2^  each;  and  how  manj'^  of  each  can  be  bought  with  this 
sum? 

(4)  John  spent  $80  less  than  §  of  his  money  at  one  time, 
and  at  another  $40  more  than  f  of  the  remainder  and  now 
has  $40  left.     How  much  had  he  at  first  ? 

(5)  One  fom'th  of  -^  of  the  length  of  a  j)ole  is  in  the  mud  ; 

two-thirds  of  the  remainder  is  in  the  water  and  there  are  5j 
feet  in  the  an* ;  what  is  the  length  of  the  pole  ? 
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VI. 

(1)  Show  that  f-^-f  =  fXi 

(2)  Find  tliree  fractions  wliose  numerators  shall  be  3,  5, 
7,  resi^ectively,  and  their  sum  equal  to  unity. 

(3)  From  the  sum  of  3f  and  4f  subtract  6f ,  multiply  the 
difference  by  2g,  and  divide  the  product  by  4f. 

1 4)  A  sold  a  watch  for  ^  more  than  it  cost  him  to  B,  who 
■i  I  it  to  C  for  S36,  wliich  was  ^  less  than  it  cost  him. 
.  v']iat  did  the  watch  cost  A  ? 

(5)  There  are  three  rooms  21 1,  18|,  and  Xll  feet  long 
respectively.  Find  the  longest  plain  ruler  with  whicli  the 
llu-ee  rooms  can  be  measured. 

VII. 

(1)  Give  a  definition  of  multiplication  that  will  apply  to 
fractions. 

(2)  A  person  dies  worth  S40000,  and  leaves  ^  of  his 
property  to  his  wife,  h  to  his  son,  and  the  rest  to  his  daugli- 
ter.  Tlie  wife  at  her  death  leaves  |  of  her  legacy  to  the 
son  and  the  rest  to  the  daughter ;  but  the  son  adds  his  for- 
tune to  his  sister's  and  gives  her  ^  of  the  whole.  How 
much  will  tlie  sister  gain  by  this  ?  and  what  fi'action  will 
her  gain  be  of  the  whole  ? 

(3)  One  half  of  a  population  can  read  ;  H  oi  the  remain- 
der can  I'ead  and  write  ;  2^5  of  tlie  remainder  can  read,  write 
and  cipher,  while  the  rest,  243600,  can  neither  read,  write 
nor  cipher ;  what  is  the  population. 

(4)  Three  men.  A,  B,  C,  run  round  a  circle  in  5,  6,  and 
7^  minutes,  respectively.  If  they  start  fi-om  the  same 
point  at  the  same  time  and  run  in  the  same  direction,  how 
long  will  they  run  before  they  are  all  together  again  ?  and 
how  often  will  each  have  gone  round  it  ? 

(5)  A  owned  |  of  a  ship,  and  sold  |  of  his  share  to  B,  who 
sold  4  of  what  he  bought  to  C,  who  sold  ^^r  of  wliat  he 
bought  to  D ;  what  part  of  the  whole  ship  did  each  now 
own? 

VIII. 

(1)  Wlaat  are  the  advantages  in  arithmetical  operations  of 
employing  fractions  expressed  by  the  smallest  number 
possible?  State  how  ft-actions  expressed  by  large  numbers 
may  be  reduced  to  equivalent  fractious  expressed  by  smaller 
:.iumber8.     Is  tliis  always  possible  ? 
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(2)  Is  t4^-  more  nearly  eqxial  to  ^or  to  3i  — 2|r  +  ^of  2J-- 
1}  and  by  liow  imicli  ? 

(3)  Of  tlie  sovereigns  wlio  have  reigned  in  England  since 
tlio  Nonnan  conquest,  there  are  -Jtli  of  one  name,  t^tlis  of 
another,  -|K-  of  another,  ^  of  each  of  two  otliers,  and  -,^^  of 
each  of  three  others,  and  there  are  5  besides ;  find  how 
many  sovereigns  have  reigned  in  England  since  the  con- 
quest. 

(4i  Three  horses  start  from  the  same  point,  and  at  the 
same  time,  upon  a  race  course  300  rods  in  circuit;  the  first 
hoi'ss  passing  over  h  tlie  circuit,  the  second  -j,  the  tliird  ^,  iu 
a  minute.  In  how  many  mimites  will  tliey  all  be  together 
again,  and  how  far  will  each  have  travelled  ? 

(5)  Divide  the  difference  of  13.V -f- {(2f-2A)  x  If }  and 
13L  ^  (125  - 2  A)  X  1|  by  13^  ~2^-  2 A-  x  1  f. 

XII.— Decimal  Fractions. 

87.  The  multiples  of  10  arc  10,  20,  30,  40,  50,  and 
so  on.     (Art.  39.) 

The  Powers  of  10  are  10,  100,  1000,  10000,  and  so 
on,  and  these  are  called  the  first,  second,  third,  fourth 
powers  of  10.     (Art.  27). 

83.  A  Fraction,  which  lias  for  its  denominator  one 
of  the  Powers  of  10,  is  called  a  Decimal  Fraction,  or 
for  shortness  sake,  a  Declmal.  All  oUier  fractions  are, 
by  way  of  distinction,  called  Vulgar  Fractions. 

89.  To  save  the  ti-ouble  of  writing  the  denominators 
of  decimal  fi-actioas,  a  method  of  notation  is  n-^ed,  by 
which  we  can  express  the  value  of  the  denominator  in 
every  case. 

This  method  will  be  best  explained  by  the  following 
examples  : 

•3  stands  for  vV)  and  is  read  thus,  three-tenths. 
"25  stands  for  -fuV'  and  is  read  thus,  twenty-five  hinidi'eths. 
•347  stands  for  iVuV)    and  is  read  thus,  three-hundred  and 

furty-seven  thousaridths. 

The  figures  which  follow  the  Point  •  are  those  whicli 
form  the  Numerator  of  the  b:-2tLoix  La  cneh  es^e. 
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The  number  of  the  figures,  whicli  follow  the  Point, 
correspoiuls  to  the  number  deuotiug  the  particular 
Power  of  10,  which  forms  the  Denominator  of  the  frac- 
tion in  each  case. 

Now,  as  the  first  power  of  10  is  1  followed  by  one 
zero,  aud  the  second  power  of  10  is  1  followed  by  two 
zeros,  aud  the  third  power  of  10  is  1  followed  by  thrco 
zeros,  aud  so  on,  we  can  in  every  case  write  the  denomi- 
nator, by  affixing  to  1  a  number  of  zeros,  equal  to  tho 
number  of  figures  that  follow  the  Point. 

Thus,  -420789  stanils  for  -iVoVoV" 
six  zeros  being  affixed  to  tho  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  six. 

Again, 

•07  stands  for  -j-^-^^ 
■005  stands  for  -nnni 
•00025  stands  for  xowinr 
the  zeros,  which  come  between  tho  Point  and  the  fig- 
ures 7,  0,  and  25,  not  being  set  down  m  the  numerators 
of  the  fraction,  as  having  no  effect  on  the   value  of  the 
numerators,   seeing  that  07  and  7   stand  for  the  same 
number,  and  that  005  aud  5  stand  for  the  same  number. 
But  these  zeros  affect  the  value  of  the  denominators, 
as  for  instance 

.7  =  tV  while  -07  =  -rk  ^^^  -007  =  -r-o'aTr 

90.  Zeros  CI  fixed  to  a  decimal  have  no  effect  on  its 
value:  that  is, 

•7,  -70,  ^700  are  all  equal : 
for  •7  =  tV" 

.70—    70   _    7 
.7nn_  -00  _:7o  _C7 

'^*-'  — loOff  — "lou  —  TIT 

91.  The  method  of  representing  Decimal  Fractions 
is  merely  an  extension  of  tho  method,  by  .which  Integers 
arc  ie])reseuted,  as  will  bo  seen  from  the  following  con- 
siderations. 

As  the  local  value  of  each  digit  increases  tenfoin,  as 
we  adva.nce  from  right  to  left,   so  does  the  local  v.aluo 
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of  each  deciease  in  the  same  proportion  as  we  advance 
from  left  to  right. 

If,  then,  we  affix  a  line  of  digits  to  tiie  rignt  of  the 
units'  place,  each  one  of  these  having  from  its  position 
a  value  one-tenth  part  of  the  value,  which  it  would 
have  if  it  were  one  place  farther  to  the  left,  we  shall 
have  on  the  right  hand  of  the  units'  place  a  series  of 
fractions,  of  which  the  denominators  are  successively  10, 

100,  1000, while  the  numerators  may  be  any 

numbers  between  9  and  zero 

Thus  246-4789 

=  2  X  lUO  +  4  X  10  +  6  +j%  +  tU  +  tAi7  +  -nrV 

92.  A  number,  made  up  of  an  integer  and  a  decimal, 
as  4  5,  may  be  expressed  in  a  fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Denominator  1  followed  by  as  many  zeros  as 
there  are  figures  after  the  point. 

Thus,  4-5  =  ^1 
for  4-5  =  4  +  -h-  =  f  S  +  -iV  =  n 

Again  14-075  =  Vo%^ 
lor  X'±u/o —  I'i-i-ioyy  —    1000    +Tooff  —  looo 
Examples,    (xli). 

Express,  by  means  of  fraction- symbols  in  their  lowest 
terms, 

(I)  -5  (2)  -25  (3)  -75  (4)  -375 
(5)  -00243         (6)  -0000725          (7)  14-8            (8)  104.235 
(9)  50-0004                                    (10)  100-001 

Express  in  the  abreviated  form 

(II)  A  (12)  tVo  (13)  tWo'^ 

(1^)    TTjVu  (1^)    ~l.oV  (1^)    llTO^'ffTJTJTJ 

(17)  T^mU  (18)  UUU  (19)  tAVtt 

93.  We  call 

•5,       3-7,         15-9      decimal  expressions  of  the yt>-s<  order, 
•25,     4-39,     143-73    decimal  expressions  of  the  .s.<-../'rf  order, 
•043,  5-006,     27-009  decimal  expressions  of  tlie  third  order, 
the  number  of  the  order  depending  on  the  number  of 
figures  that  follow  the  point. 
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The  nnmber  denoting  the  order  we  call  the  Index  of 
fche  order :  thus  1  is  the  index  of  the  first  order,  2  of 
the  secofid  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  90  we  learn  that  a 
decimal  of  any  order  may  be  made  into  an  eqmvalent 
decimal  of  a  higJier  order,  by  affixing  one,  two,  three 
zeros  according  as  the  index  of  the  higher  exceeds  the 
index  of  the  lower  by  1,  2,  3. 

Thus  '43  may  be  made  into  an  equivalent  decimal  of  the 
jifth  order,  by  af&xing  three  zeros,  thus,  •48000, 
n.nd  "047  may  be  made  into  an  equivalent  decimal  of  the 
seventh  order,  by  afi&xing/(Wir  zeros,  thus,  •0470000. 

ADDITION  OF  DECIMAL  FRACTIONS. 


95.  To  add  -27  to  •iS  we  might  proceed  thus, 
•27=  27 

•45^   4  5    . 

•72. 


TTnr  — TTRT 

But  we  obtain  the  same  result,  if  we  set  down  the 
decimals  one  under  another.  Point  under  Point,  add 
the  figures  as  if  they  st-ood  for  whole  numbers,  and 
place  the  Point  in  the  result  under  the  other  Points, 
thus, 

•27 

•45 

96.  If  the  decimals  to  be  added  be  not  of  the  same 
order,  as  for  instance  -87  and  '049,  we  reason  thus  : 

•049  is  a  decimal  of  the  third  order, 

•37  is  a  decimal  of  the  second  order,  but  it  can  be 
made  into  an  equivalent  decimal  of  the  third  order,  by  aflBix- 
ing  a  cipher,  thus,  •370. 

Then  we  proceed  to  add  the  decimals  thus ; 
•870 
•049 

•419 
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Now  suppose  we  liavo  to  add  more  than  two  decimal 
expressions,  as  -007-1,  '72,  '05,  aud  •123-156. 

Of  these  four  c:sprcssions  tlio  last  is  of  the  sixth  order, 
and  we  may  make  the  otlier  tliree  into  equivalent  deci- 
mals of  tlie  sixtii  order,  aud  set  tiiem  down  thus  : 

•00740D 
•720000 
•050000 
•123156 

•90085G 

Wlion  the  learner  is  thoroughly  acquainted  with  the 
principle,  on  which  this  process  of  addition  depends,  he 
may  omit  the  affixed  zeros,  since  they  have  no  effect  on 
the  result,  and  may  write  the  sum  just  worked  out  in 
the  lollowing  way : 

•0074 

•72 

•05 

•123456 

•900S56 


If  the  numbers  to  he  added  be  made  up  of  integers 
combined  with  decimals,  we  keep  the  Points  in  a  vcrti- 
caJ  hne,  and  proceed  as  in  addition  of  integers. 

Thus  to  add  4-27,  15-004,  -9007,  and  23,  we  proceed  iLufl: 
4-2700  or  Uiufi,  4-27 

16-O.)40  15-004 

•9007  -9007 

23-0000  23- 


43-1747  43-1747 

Examplefi.   (xlii.) 
Find  the  sum  of 
(1)     -275  and  -425.  (2)     -007  aud  •2394- 

(3)  -001  and  -0002. 

(4)  13-279,  3-0004G,  742-000372. 

(6)     -000493,  8-24.  15,  42-G,  824-42087. 


StrBTKACnON   OF   DECniAl.    FBACrrONB.  IB 

(G)    40-327,  -458,  8317-05.  341-875,  32-49G2. 

(7)  700-372.  894-03[)9,  -347,  -00032,  5370-OOG. 

(8)  6G0-379,  -45087,  3500D3G,  7-074,  52-257. 

SUBTRACTION  OF  DECIMAL  FRACTIONS. 

97.  If  '^■e  have  to  fmd  tLc  difference  between  '47 
and  -85,  •s^•hcre  both  decimals  are  of  t)ie  same  order,  and 
•47  is  tlie  larger  of  the  two,  we  proceed  thua  : 

From    -47 
Take      -85 

Eesult   -12 
performing  an  operation  Uke  that  of  Subtraction  of  In- 
tegers, and  keeping  the  Points  in  a  vertical  line. 
That  this  method  pives  the  correct  result  is  evident,  for 
•47     •r.", _  ■»  7        3.-;  _  19  .10 

98.  If  -^e  have  to  find  the  difference  between  '888 
and  '9,  we  may  make  the  latter  into  a  decimal  of  tlie 
third  order,  thus,  -000,  and  since  this  is  larger  than 
•868,  we  proceed  thus  : 

From  -900 
Take    -BSS 

Result  -012 
If  wo  have  to  fmd  the  difference  between  'OOS,  and  1, 
wo  observe  that  1,  being  an   integer,    must   bo  greater 
than  -998,  which   is  a  Proper  Fraction,  i.  e.  xoVff»  ^^^ 
wo  proceed  thus  : 

From     1-000 
Take       -pOS 

Eesult     -002 

Examples.    (lUii) 
Find  the  difTorcnce  between 

(1)     CO-429  aud  6-218.  (2)  9.005  and  7-462. 

(3)     63-31G  and  5(i8G7.  (4)  -799  and  -8. 

(5)     0-017  and  5  98G3.  (6;  850007  and  270-8796. 

(7)     -OOOUOBC.  and  -OOOOl.       (8)  -0(1537  and  -000985. 

(9)    10  and  -0002.  (10)  -09999  aud-101. 
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MULTIPLCATION  OF  DECIMALS. 

99.  In  finding  the  product  of  '12  and  '11,  we  might 

proceed  thus, 

the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  to  find  the  product  of  4*32  and 
■00012, 

t-32x -00012  =  t^XTxr^^=  ttfUI^  =  -0005184, 
the  result  being  a  decimal  of  the  seventh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a  decimal  expression  of  an  order,  whose 
index  is  the  sum  of  the  indices  of  the  orders  of  the  two 
expressions. 

Hence  we  deduce  the  following  rule  for  Multiplication 
of  Decimals  : 

Multiply  as  in  the  case  of  integers,  and  mark  off  in  the 
product  a  numher  of  decimal  placed  equal  to  tJie  sum  oj 
the  number  of  decimal  places  in  the  two  factors. 

For  examole,  to  multiply  2-4327  by  4-23. 
2-4327 
4-23 


72981 
48354 
97308 

10-290321 

Again,  to  iuultiply  43672  by  -00000047. 
43-672 
•00000047 


805704 
174688 


2052584 

We  have  now  to  mark  off  eleven  decimal  places  from 
this  pi'oduct,  and  as  the  product  contains  only  seven 
figures,  we  must  prefix  four  zeros,  and  put  the  Poin<'  on 
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ohe  left  of  these,  thus  -00002052584    and  this  will  be 

the  required  product- 
One  more  case  must  be  considered. 
Suppose  we  liave  to  miiltiiily  '235  by  -48 ; 

•235 
•48 

1880 
940 


•11280 


This  decimal  of  the  _/?/"^/t- order  is  equivalent  to  a  deci- 
mal of  the/6i;(?t^  order  -1128  (Art.  90),  ai^d  this  is  the 
simplest  form  of  the  result. 

Examples,    (xliv). 
Multiply 

(1)  7-0  by  4-7.  (2)  3-62  by  5-23.       (3)  -427  by  -235. 

(4)  •5(32  by  -00074.  (o)  3-00704  hy  4.0205. 

(6)  -0009  by  1000.  (7)  628-4075  by  24-0259. 

(8)  -00746  by -00623.5.     (9)  1432-67-^9  by  •0000403(;>705. 
(10)  50704-042  by  -004007090061. 

Find  the  value  of  the  following : 

(11)  -407  X  4-03  X  -006. 

(12)  1-01  X  lOOOx  -001. 

(13)  -52  X  .007  X  4-3  X  '02. 

Find  the  continued  product  of 

(14)  -07,  4-0,  -009  and  52-47. 

(15)  42-0,  -795,  4-03  and  -00074. 

(16)  Wliat  is  the  cube  of  2-74  ? 

(17)  Raise  3-5  to  tlie  fourth  power. 

DIVISION  OF  DECIMALS. 

100.  If  we  have  to  divide  -27  by  8,  we  might  proceed 

thu.s, 

'27  -^  3  =  n-uV  -^  3  =  tU  =  -09. 

Again,  if  we  have  to  divide  -00025  by  25,  w<t  iwjfht 
proceed  thus, 

•00625  --  25  =  j^U  h  ^  25  =  ^^-l^  =  -0002? 
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In  both  cases  the  Quotient  is  a  decimal  of  the  same 
order  as  the  Dividend. 

Heuce  we  derive  the  following  Rule  : 

If  the  Divisor  he  an  integer,  perform  the  operation  oj 
Division  as  if  the  Dividend  were  also  an  integer,  and 
viark  off  in  the  Quotient  as  many  decimal  places  as  there 
are  Decimal  places  m  the  Dividend. 

For  example,  suppose  we  have  to  divide  'OOSGIol  b) 
243. 

243)  -OOSGTol  (357 
729 

1385 
1215 

1701 
1701 

The  Quotient  is  to  be  a  decimal  of  the  eighth   order, 
.-.  the  result  is  -00000357. 

101.  Next  observe  that,  if  the  Di\-isor  be  a  decimal  ex- 
pression, we  call  in  every  case  change  it  into  an  Integer, 
by  a  process  which  we  shall  now  explain. 

If  we  multiply  a  decimal  expression 

by  10,  the  effect  is  to  move  the  Point  oqq  place  to  the  right, 
by  100,  the  effect  is  to  move  the  Point  two  places  to  the  right, 
by  lUOOO,  the  effect  is  to  move  the  Point  three  places  to  the 
right, 

and  BO  on. 

For  instance,  123-4o6xlO     =    1234-56, 
and    123-456x100    =    12345.6. 

The  reason  is  obvious, 
for    123-45GX   lQ  =  ^\lll^X   10  =  ^Vf^=  1284-56, 
and  123-45G  X 100  =  ^^|-*  X  100  =  ^5^-^  =  1-2345-6. 

Hence  we  can  transform  any  Divisor  into  an  Integer, 
by  multiplying  it  by  10,  100,  1000,  ....  accordmg  as 
the  Di\isor  ia  a  decimal  of  the  first,  second,  thud  .... 
ordar 
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For  einmple,  if  tho  Divisor  bo  •000192,  and  -we  mul- 
tiply it  by  1000000,  tto  transform  it  into  tlie  Integer 
492. 

Now  we  may  multiply  a  Divisor  by  any  number,  if  we 
multiply  the  Di\*idend  by  tlio  same  nimiber. 

For  instance,  if  the  Divisor  bo  8  and  tbo  Dividend  32, 
we  may  multiply  each  by  10, 

so  that  the  Divisor  becomes  80,  and  the  Dividend  820 ; 

and  whether  we  divide  82  by  8,  or  820  by  80,  tho  Quo- 
tient will  bo  the  same  number,  that  is,  4. 

102.  We  can  now  lay  down  a  general  Eule  for  Divi- 
sion of  Decimals. 

If  the  Divisor  he  a  de-cimal,  change  it  into  an  integer  by 
removing  Ihe  Puint  a  sufjicient  nmnbi-r  of  places  to  i/ie 
right,  and  al^o  remove  (he  J'uint  in  the  Dividend  the  same 
number  of  places  to  the  rigid.  Divide  as  t7i  the  case  oj 
integers.  7/ien,  ij  the  dividend  he  an  integer,  tlie,  qxiotient 
ivill  be  an  iideger,  and  if  the  dividend  he  a  decimal,  the 
quotient  will  be  a  decimal  of  tJie  same  order. 

The  process  will  be  better  imderstood  from  the  fol- 
bwing  examples. 

Ex.  (1).  Divide  -625  by  -025. 

•625-f--025  =  :.g^«=^5«  =  *^ 

25)  G25  (26 
50 

125 
126 

nere  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer; 

.*.  the  Qaotienl  required  ii  25. 
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Ex.  (2).  Divide  108-997  by  2-8. 


108997 , 
93- 


28)1089-97(4739 
92 

169» 
161 

80 


207 
207 

Here  the  Quotient  is  a  decimal  of  the  second  order, 
because  the  Dividend  is  a  decimal  of  the  second  order  ; 

.'.  the  Quotient  required  is  47'39. 
Ex.  (8).  Divide  -625  by  -00025. 

•625  -  -00025  =  .^^%^  =  ea^oo:  =  l^o 

25 )  62500  (  2500 
50 

125 
126 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer  ; 

.'.  the  Quotient  required  is  2600. 

Ex.  (4).  Divide  -00169  by  1-8. 

•00169 -i- 1-3  = '^^^  =  ^^  =  ^» 

13) -0169(13 
18 


89 
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Here  the  Quotient  is  a  decimal  of  the /o2«t^  order, 
because  the  Di^'^dend  is  a  decimal  of  the  fourth  order  ; 

.-.  the  Qnotient  is  -0013. 

Ex.  (5V  Divide  625  oy  -25. 

25  62500  68  5  00 


625-^-25-     .2  5     -        2  5        -        2  6 

25  )  62500  (2500 
60 

125 

125 

00 

Here  the  Quotient  is  an  Interjer,  because  the  Dividend 
is  an  Integer. 

.-.  025-^-25  =  2500. 

These  are  cases  of  exact  division,  that  is,  when,  on  the 
process  of  division  being  carried  out,  there  is  no  remain- 
der. 


Examples,    (xlv). 

Divide 

(1) 

1-296  by  -108. 

(2) 

17-28  by  -0012. 

(3) 

•00169  by  1-3. 

(4) 

2921  by  -23. 

(5) 

15633-0002  by  362-9 

(6) 

1  by  -0001. 

(7) 

•03096  by  -000072. 

(8) 

-7644  by  -0052. 

(9) 

-0000615228  by  307. 

(10) 

746-44808  by  7-58. 

<:ii) 

-24294591  by  36-9. 

(12) 

63987-42  by  -000073. 

(13) 

-26986365  by  3500. 

(14) 

26986-14  by  •00009. 

(15) 

•00131053  by  -0065. 

(16) 

617325  by  -00025. 

(17) 

-830676  by  -000231. 

(18) 

•00019517  by  673. 

(19) 

1-0191  by  -00079. 

(20) 

2078^61  by  579. 

(21; 

241-16047  by  -527. 

(22) 

•65220834  by  •00854. 

(23) 

4700460-66583  by  -00518963 
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103.  We  ne:sct  take  the  following  example :  •     • 

Divide  347  by  -04. 

Here  347  -  -04  ^  ^^JL  =  ^o-  _  3:y_oo 

and  v/e  proceed  tlni.s  : 

64  )  34709  (  542 
320 

270 
256 

140 
128 

12 

We  have  then  the  Quotient  542,  and  Remainder  12. 

If  we  wish  to  carry  on  the  division  further,  we  may 
do  so,  by  placing  a  decimal  point  at  the  end  of  the  Div- 
idend, and  affixing  as  many  zeros  as  we  plca,se,  observ- 
ing that  all  the  figures,  v/hich  will  come  after  those 
aheady  in  the  Quotient,  will  be  decimals. 

TI.e  operation,  completed  from  the  outset,  wJU  stan 
thus, 

64  ]  34700-OOOL)  (  542-1875 
320 

270 
256 

140 
128 

120 
64 

5G0 
512 

480 
448 

820 
820 
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Examples-  (jJti) 
Divide 
(1)     7-45  by  -32.  (2)     14-327  by  12-8. 

(3)    43-26  by  12-5.  (4)     V4C13  976  by  -225. 

(5)     1-2  by  625.  (6;      217  by  1250. 

104  The  student  is  now  to  observe  that,  hy  employ- 
ing Short  Division,  the  example  just  worked  out  may 
be  put  in  a  very  concise  form.  Thus  taking  up  the 
work  at  the  point  where  we  have  to  divide  34700  by  G4, 
we  proceed  ^us  : 

8  I  84700-0 

8  i     4337-5000 


542-1875  Quotient. 

So  also,  if  we  have  to  divide  48G72-509  by  86,  rve 
proceed  thus : 

4  I  43672-50900 
9  i  10918-127-^6 


1213-12525  Quotient. 
Again,  to  divide   -0000013932   by  82,   we  proceed 


thus 


4  I  -0000013932 


8      -0000003483000 


-00000aU435o7o  Quotient. 

Note.— Division  by  10,  100,  1000  ...  is  effected  by 
moving  the  decimal  place  in  the  Dividend  one,  two, 
three  .  .  .  places  to  the  left. 
Thus  24-6  H- 10    =2-46. 
•47  -i-  100  =  -0047. 

Examples-  (xWi) 

Employ  Short  Division  in  finding  the  Quotient  when 
we  divide 

(1)     426-478  by  16.  (2)     -07849782  by  72. 


(5)     42007437  by  -24.  (0)     •004(53  l.v  50 

(7)     2-4715  by -00UU16.  (8)     9000  by  "00030. 


(b)     3G2-47  l.y'-U25.  (4)     •00007203  by  4-5. 

(5 

(7.  .  ,     -  ..     

(9)     •OOl  by  100.  (10)     •OOIOOIOOI  by  2000. 

N.B. — The  process  of  Division  may  often  bo  shortened 
by  multiplying  the  Dividend  and  Divisor  by  a  nuxnbcr 
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which  will  transform  the  Divisor  into  a  power  or  a  mul- 
tiple of  10 :  thus,  if  we  have  to  divide  24-46927161  by 
12*5,  we  multiply  both  by  8. 

Then  ""V,"^^^"  =  *»°-^;;y>^  =  1-9675417208. 

105.  Li  the  examples  hitherto  given  the  cases  are  all 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division,  till 
there  is  no  remainder,  or  till  certain  figui-es  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figures 
in  Art.  106,  but  first  we  must  observe  that  we  often 
requh-e  to  find  the  Quotient  uj)  to  a  curtain  place  of 
decimals. 

For  example,  suppose  we  have  to  find  the  Quotient 
arising  from  the  division  of  2-47  by  37,  to  four  places  of 
decimals. 

2-47-^-37  =  ^1   =^»    ^ 

87  )  247-0000  (  6-6766 
222 

250 
222 


269 

210 
18£ 

250 

222 

Hence  the  Quotient,  correct  to  four  places  of  de«i 
mals,  is  6-6766. 

Examples-    (xlvHi) 
Find  the  Quotient  to  tlnee  places  of  decimals  when 
we  divide 


S 


42-5  by  -0028.  (2)     -197  by  -79. 

37-9  by  409.  (4)     27100  by  -00318. 


(6)     -0269  by  -281.  (6^     229  by  -007. 
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106.  If  we  continue  the  division  further  in  the  Exam- 
ple given  in  Art.  105,  we  find  the  figui-es  756  coming 
again  and  again  in  the  same  order  in  the  Quotient,  so 
that  the  Quotient  is  6-6756756756  .  .  .  without  any  ter- 
mination. 

Let  us  now  take  this  example. 
Divide  90  by  -0011. 

Here  90  -^  -0011  =  .p^  »  ^  =  ^^J-^-^ 
11)900000 
~81818 

Up  to  this  point  the  Quotient  is  an  Integer  :  but,  if 
we  proceed  further  with  the  division,  we  shall  obtain  a 
decimal  expression :  thus,  if  we  affix  two  more  zeros, 
preceded  by  a  decimal  point,  to  the  dividend,  we  shall 
have 

11)  900000-00 
8181818 

If  we  carry  on  the  division  to  any  extent  we  shall 
have  the  two  figures  18  coming  again  and  again  in  the 
same  order.  A  decimal  of  this  kind  is  called  Periodic, 
Circulating,  or  Recurring. 

107.  The  extent  of  the  Period  is  denoted,  by  placing 
a  dot  over  i\iQfbrat,  and  another  dot  over  the  last  of  the 
figures  in  it. 

Thus  -18  denotes  a  decimal  of  an  order  such  that  it 
can  he  represented  by  no  finite  index,  since  it  runs  on 
•18181818  ...  to  an  infinite  number  of  figures. 

So  also,  6-756  stands  for    6-756756756   ..  .. 

•047  stands  for    -047047047 

•4372  stands  for  -4872872372 

26-0479  stands  for  26-04797979 

•00026  stands  for    -000266666  ..  ..  « 

108.  A  Vulgar  Fraction  may  be  converted  into  a 
Decimal  Fraction  by  the  following  process 

Reduce  tlie  fraction  to  its  lowest  terms,  and  then  find 
the  Quotient  resulting  from  the  division  of  the  numera- 
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tor  by  the  denominator,  by  the  rule  for  division  of  deal- 
mals. 

Thus  to  reduce  |  to  a  decimal,  we  proceed  thus  : 
8)  3-000 
•375 
.-.  f  =  -376 

Again  to  reduce  ^^  to  a  decimal,  we  proceed  thus : 

32)47-00000  (1-46876 
32 

150 
128 

220 

192 

V 

280 
256 

240 
224 

160 
160 

/.  IJ  =  1-46875 
Or  we  might  work  by  Shoi-t  Divisia»    thua : 


47-00 


11-75 


1-46875 
Again,  to  reduce  -f  to  a  decimal,  w(  p'-pceed  thus  • 
7  I  1 -00000000 

~-14285714  .  .... 
.-.  I  =-142857. 

109.  To  shew  that,  when  a  Vulgar  Fraction  is  redtir-ed 
to  a  decimal,  either  the  operation  must-  terminate  or  the 
figures  of  the  Quotient  must  recur  in  the  same  order. 

Consider  the  operation  by  which  su^h  a  fracidon  as  \ 
is  reduced  to  a  decimal.     The  only  remainders  that  can 


DIVISION    OF    DECIMALS.  91 

occur  are  0,  1,  2,  3,  4,  o,  6.  If  the  remainder  0  should 
occur,  the  division  terminates  :  if  not,  we  can  only  have 
six  different  remainders,  and  when  any  of  these  occurs 
a  second  time,  we  must  have  a  recurrence  of  the  former 
remainders  in  the  same  order. 

When  a  fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a  recurring  decimal,  the  extreme 
limit  of  the  number  of  places  in  the  period  of  the  recur- 
ring decimal  is  one  less  than  the  denominator. 

Thus  i  produces  a  recurring  decimal  of  6  places. 
1^9  produces  a  reciu'ring  decimal  of  18  places. 
•i^9  produces  a  recurring  decimal  of  28  places. 

110.  When  a  Vulgar  Fraction  is  in  its  lowest  terms 
it  can  only  be  expressed  as  an  Exact  Decimal  when  the 
denominator  is  composed  of  factors  each  of  which  is  one 
of  the  numbers  2  and  5. 

Thus  ^  can  be  expressed  as  an  exact  decimal  because  8  ^^ 
2x2x2. 

o\  can  be  expressed  as  an  exact  decimal  because  20 
=  2x2x5. 

1-4-5  can  be  expressed  as  an  exact  decimal  because  125 
=  5  X  5'x  5. 

The  reason  for  this  is,  that  no  vulgar  fraction  can  be 
exjjressed  as  an  Exact  Decimal,  unless  it  can  be  trans- 
formed to  one  which  has  10,  or  some  power  of  10,  for 
its  denominator.  Now  no  number  can  by  multiplication 
be  made  a  power  of  10  unless  it  be  composed  of  factors 
each  of  which  is  2  or  5, 

Thus  8  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5x5x5. 

125  can  be  made  into  a  power  of  10  by  multiplying  it 
by  2  X  2  X  2. 

40  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5  X  5. 

nence  •5—2x2x2  =  2^2^  j  x  s  x  5  x  5  =  f  ojtV  =  '^ '  "^ 


2X2X2—2X2X2X6X5X5 
2x2x2 
X  2  X  2  X  2 

X  5  X  6  _     .      „ 

^~3X2X10  =  3x2x10X5X6   ~  TOYtT 


T7o         5X6X6  —  5X5X5X2X2X2"  T  (JTHT  "    '-'''" 
9_  . ?_ 1^1^ ^     2  26     ^  -226 
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But  such  numbers  as  7,  12,  80,  cannot  be  made  into 
powers  of  10  by  multiplication,  and  hence  y  -^  ^  can- 
not be  reduced  to  exact  decimals. 

It  may  also  be  remarked  that,  when  a  Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
the  order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  that  either  of  the  factors  2  or  5  occurs 
in  the  denominator. 

Examples.  (xlLx) 
Convert  into  decmials  the  following  vulgar  fractions  : 


(1) 

7 

(2)     li 

(3) 

^ 

(4) 

1 

97 

(5) 

1 
T57 

(6)     tV 

(7) 

1 1 

(8) 

1  3 

(9) 

1  7 
TTTy 

(10)     V/' 

CONTRACTION'S    TiY  MULTIPLICATION  AND 
DIVISION   OF  DECIMALS. 

111.  When  the  number  of  decimal  places  is  great 
the  figures  obtained  by  the  ordinary  mode  of  multipHca- 
fcion  are  often  unnecessarily  numerous.  Thus,  in  mul- 
tiplying 62-37416  by  2-34169  by  the  ordinary  method, 
there  would  be  ten  places  of  decimals  in  the  product, 
while  for  all  practical  purposes  three  or  four  are  quite 
3nough. 

Ex.  Multiply  62-37416  by  2-34169  so  as  to  retain 
mly  4  places  of  decimals. 


OKDINARY   METHOD. 

COXTRACTED    METHOD. 

62-37416 
2-34169 

62-37416 
96  143-2 

66  136744 
874  24496 
623  7416 
24949  664 
187122  48 
1247483  2 
i 

1247483  =  623741  X  2  +  1 

187122^    62374x3 

249.50=      6237x4  +  2 

624=        023x1  +  1 

374  r-         62x6  +  2 

56=           6x9  +  ii 

146  0609:467304 

146-0609 

OONTBACTIOWS    OF   DECIMALS. 

By  cotDf  aring  the  confractod  metliod  vn^h  the  ordi- 
nary method,  the  reason  of  the  precediug  operation  will 
be  readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of  the 
the  same  order  as  the  figure  multipUed,  the  units  figure  of 
the  multipHer  is  written  under  the  place  to  be  retained. 
For  convenience,  the  other  figures  are  written  in  an  in- 
verted order.  Now  (Art.  99)  4,  a  decimal  of  the  third 
order  multiplied  by  3,  a  decimal  of  the  first  order,  will 
give  a  decimal  of  the  fourth  order ;  also,  7,  a  decimal  of 
the  seconii  order,  multiplied  by  4,  a  decimal  of  tiie  second 
order,  will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  one  must  be  added: 
since,  if  6  had  not  been  rejccteJl,  there  would  have  been 
one  to  carry ;  then  the  other  figures  are  multij-hed  in 
the  usual  way.  Next,  multiply  4  by  3  and  set  down  2 
under  the  3,  and  multiply  the  other  figures  by  3  in  tlie 
usual  way. 

Next,  multiply  7  by  4  and  to  the  product  add  2 : 
since,  if  416  liad  not  been  rejected  the  product  would 
have  approximated  to  2  thousand,  etc. 

Ilence  we  have  the  following  rule : 

Write  tlie  Multiplier  with  the  order  of  ifs  figures 
reversed  under  the  Multiplicand,  no  that  the  units  figure 
may  be  under  that  fig'u.re  of  the  Multiplicand  which  is  the 
lowest  decimal  to  be  retained  in  the  Product,  Then  mul- 
tiplij  by  each  figure  of  the  MuUijjIier,  neglecting  all  the 
figures  of  the  Multiplicand  to  the  right  of  it,  except  to  find 
what  is  to  be  carried,  and  carrying  one  more  when  the  re- 
jected part  of  any  product  is  5  or  greater  than  5.  Arrange 
the  partial  products  so  that  their  right  hand  figures  may 
stand  in  the  same  vertical  column.  Thnr  sum  will  he  tha 
product  required.  From  this  product  cut  off  the  deitired 
number  of  de/^imal  places. 

112.  When  the  divisor  consists  of  several  figures,  the 
work  will  bo  much  shortened  by  cutting  off  a  figure 
from  the  divisor  at  each  successive  step  of  the  divisioHt 
instead  of  annexing  a  figure  to  the  dividonci.  Care 
must  be  taken  to  increase  each  product  by  what  would 
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have  been  cai'ried  if  the  figure  or  figures  had  not  been 
cut  off. 

Ex.  (1).    Divide   3-784169   b;y    2-716118   correct  to 
three  places  of  decimalst 

2716418  )  3784169  (  1893 
2716418 


1067751 

814925 

252826 
244478 


8348 
8149 

199 

By  comparing  the  units  of  the  highest  order  in  the 
divisor  with  the  units  of  the  same  order  in  the  dividend, 
it  is  evident  that  there  must  be  one  figure  to  the  left  of 
the  point  in  the  quotient ;  hence  the  answer  is  1'393. 

Ex.  (2).  Divide  763-14163  by  21-3642  correct  to  four 
places  of  decimals. 


okd:naey  method. 
213642 )  76314163  (  357205 
64U926 

coin 
213642 

rEACTED  METHOD. 

)  76314103(357205 
640926 

122215  6 
106821 0 

122215 

106821 

15394  63 
14954  94 

15394 
14955 

439  690 
427  284 

439 
427 

12  40600 
10  68210 

12 
11 

172390  1 

Here  the  figures  of  the  qnotient  are  357205,  and  hy 
somparing  the  2  tens  of  the  divisor  nith  the  76  teiib  of 


BEOURRING   DEOIMAIiS,  96 

the  dividend,  it  is  plain  there  mnst  be  2  places  to  the 
left  of  the  point;  hence  the  quotient  is  85-7205. 

From  considering  these  cases  we  have  the  following 
rule  : 

Compare  the  left-hand  figure  of  the  divisor  with  the 
units  of  the  same  order  in  the  dividend,  and  thus  deter- 
mine the  position  of  the  point  in  the  quotient.  Then 
divide  as  in  Ex.  fl),  dropping  a  figure  from  the  right  of 
the  divisor  at  each  step  of  the  division. 

Note. — Care  should  be  taken  to  mark  the  figures 
dropped  by  placing  a  dot  or  other  mark  beneath  them. 


Examples-    (1) 

(1)  -863541 X -10983  to  five  places  of  decimals. 

(2)  -053407  X  -047126  to  six  places  of  decimalg. 
(3j  •3-141592x52-7438  to  four  places  of  decimals. 

(4)  325-701428  X  -7218393  to  three  places  of  decimals. 

(5)  8-1729432x8-316259  to  four  places  of  decimals. 

(6)  2-3748-i-l-4736  to  three  places  oi  decimals. 

(7)  31-47-7-839-27656  to  four  places  of  decimals 

(8)  252070-520751 -j-591 -57  to  three  places  of  decimals. 

(9)  73-64-i--43232  to  four  places  of  decimals. 
(10)  6-5555-^7-06249  to  three  places  of  decimals. 
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113.  Pure  recurring  aecimai  fractions  are  those  in 
which  the  period  commences  immediately  after  the  deci- 
mal point; 

thus  -3,  -27,  '0429  are  pure  recurring  decimals. 

Mixed  recurring  decimal  fractions  are  those  in  which 
one  or  more  figures  precede  the  pei'iod  : 

thus  '23,  •24*27,  '355429  are  mixed  recurriag  decimalsb 

114.  To  find,  the  Vulgar  Fraction  which  is  eQuivalen. 
to  a  given  pure  recurring  Decimal. 

Ex.  (1).  Find  the  Vulgar  Fraction  equivalent  to  'h. 
The  decimal  =  -883 
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From  10  times  the  decimal,  or  3-333 , 

Take  the  decimal,  or  333 

Tlien  9  times  the  decimil  =  3-030...... 

,•.  the  decunal=0=J. 

Ex.  (2)    Find  the   Vulgar  Fraction    equivalent   to 
2-17. 

The  decimal  =  -247247...... 

From  1000  times  the  decimal,  or    247247 

Take  tlie  decimal,  or  -247 

Then  999  times  the  decimal  =  247-000 

.'.  the  decimal  =  |||. 

Ex.  (3).  Find  the  Vulgar  fraction  equivalent  to 
•0423. 

The  decimal  =  -04230423 

From  10303  times  the  decimal,  or  423*0423 . 

Take  the  decimal,  or  -0423 

Then  9999  times  the  decimal  =  423*0000 

.%  the  decimal  =  ^%\  =  jf  ^3-. 

Examples,   (li.) 
Convert  into  Vulgar  Fraction 3  in  their  lowest  terms  ; 
(1)     -6  (2)    -27  (3)     -045  (4)     -.3123 

(5)     -0072         (6)     -4023  (7)     'GOQSi  (8)     -00009 

Hence  we  deduce  the  followiug  rule  for  reduc- 
ing a  pure  recurring  decimal  to  a  Vulgar  Fraction  : 

Take  one  0/ (he  periods  to  form  the  numerator,  and  for 
the  danominator  the  number  formed  by  repeating  9  as 
viauy  times  as  there  are  figures  in  the  period. 

Thui    -7  =  5 
•05  =  ,S 

116  To  find  the  V%^gar  Fraction,  whieh  is  equtvalen* 
to  a  given  mixed  recutri'^j  decimal. 
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Ex.  (1).     Find   the  Vulgar  Fraction  equivalent  to 
•237. 

The  decimal  =  -23737 

From  1000  times  tlie   decimal,  or         237*37 

Take  10  times  the   decimal,  or  2-37 


Then  990  times  the  decimal  =  235, 
• .-.  the  decimal  =  |oo  =  -raV 

Ex.  (2).     Find  the  Vulgar   Fraction   equivalent  to 

0-4726. 

The  decimal  =  -04726726. 

From  100000  times  the  decimal,  or        4726-726 

Take  100  times  the  decimal,  or  4-726 


Then  99900  times  the  decimal  =  4722, 
.-.  the  demand  =  vo'gVff  =  rlahf 

Ex.  (3)     Find  the  Vulgar  Fractions    equivalent  to 

-14. 

The  decimal  =  3-1444 

From  100  times  the  decimal,  or         314-44 

Take  10  times  the  decimal,  or  31-44 


Then  90  times  the  decimal  =  283, 
.-.  the  decimal  =  -^^. 

Examples,   (lii). 
Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 

(1)     -425  (2)     -4759  (3)     4-253  (4)     -00426 

(5)     53.-00243    (6)     7-2Uli  (7)     2-53U6. 

117.  Hence  we  deduce  the  following  rule  for  reduc- 
ing a  Mixed  recurring  decimal  to  a  vulgar  fraction  ; 

Form  the  yfum.crator  by  taking  from  the  figures  up  to 
the  end  of  the  first  period  the  figures  that  precede  the  first 
period;  and  form  the  Denominator  by  setting  down  9  fls 
ma)iy  times  as  there  are  figures  in  the  period,  and  ajfijc- 
ing  0  as  many  times  as  there  are  fi/tures  between  the  deci- 
mal point  and  the  firat  period. 
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Thus  •245  =  -^^|=^=|^} 

•0047^  —  47  :5— 4  _     4f>9 
A.k  _  ±^z*    U- 

■*  "  —        9      -    —     9 
q.OAk  _  1-345-734  _  G^G  1  1 
I    U-tt*  —  goo  ~900 

118.  The  method  of  performing  arithmetical  opera- 
tions with  recurring  decimals  will  be  best  ex])laiued  by 
taking  the  operations  separately. 

I.  Addition. 

Find  the  sura  of  3-49,  4-647,  and  -1463. 

First  make  the  decimals  all  of  the  same  order,  thus 

3.4999,  4-0476,  -1463. 
Then,  since  the  periods  consist  of  1,  3,  2  figures  respect- 
ively, and  the  L.  c.  M.   of  1,  3  and  2  is  6,  can-y  on  all  the 
decimals  six  places  fui-ther,  thus 

3-4999999999 

4-U47U47U470 

•1463636363 


7-69341068 
II.  Subtraction. 
Here  we  proceed  on  the  same  principle  as  in  Addition. 

Thus  to  subtract  5-247  from  8-059, 
8-059059 
5-247777 


2-81128 

In  both  operations  some  care  is  requisite  in  observing 
what  figure  would  be  carried  on  if  the  columns  omitted 
were  taken  into  account. 

III.  In  Multiphcation  and  Division  the  recurring 
decimals  should  be  converted  into  vulgar  fractions,  and 
when  the  Product  or  Quotient  of  these  fractions  has 
been  found,  it  may  be  converted  into  a  decimal. 

Thus  4-5  X  3-7  =  *^^*  X  ~^  -  V  X  V  =  HF' 
ana   uo  —    v-±^  —  -^^    .    tjoo"  — TJo^   3^  —  i  i  3  8   ~  T'5'' 
We  may  then,  if  it  be  required,  convert  -'^i  H  ^iid  -f  |  into 
decimals,  by  the  process  explained  in  Ai't.  108. 
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Examples-     (liii). 

Find  the  value  of  the  foUowiDg  expressions : 

(1)     2-57  -I-  -043  +  13-2.         (2)     14762  -\-  3-549  -|-  2-204. 

(3)     16-025 -13-247.  (4)     -0246  - -00397. 

(5)     3-7  X  5-49.  (6)     -0072  X  -46. 

(7)     3-4 -=-409.  (8)     •074-^•59. 

119.  When  vulgar  and  decimal  fractions  are  com- 
bined in  the  same  expression,  it  may  ummlly  be  simpli- 
fied in  the  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form. 

Thus,  if  we  have  to  find  the  sum  of  476^,  13|,  axxd  10-376, 
we  should  proceed  thus  : 

4761=476-25 
13|=  13-375 
10-375 


Sum    600000 

Examination  Papers. 

I. 

(1)  Show  that  any  decimal  is  multiplipd  by  1000  by  re- 
moving the  decimal  point  in  the  multiphcand  three  places 
towards  the  right. 

(2)  Enunciate  the  general  rules  for  the  divsion  of  deci- 
mals. In  cases  when  the  division  does  not  terminate, 
explain  how  to  determine  the  place  of  the  decimal  point  in 
the  quotient. 

(3)  Which  of  the  following  statements  is  more  nearly  cor- 
rect? 

9-^9  =  l-ll.  or  ^-=9.009. 

(4)  How  many  times  can  -0087  be  taken  from  2'291  ? 
What  fraction  will  the  remainder  be  of  the  former  ? 

(5)  Whence  does  it  appear  that  a  vulvar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

Calculate  the  limits  of  the  error  made  in  taking  W\  as  an 
approximate  value  of  8*1415926  to  seven  places  of  aecimals. 
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(1)  Explain  what  vulgar  fractions  can  be  expressed  M 
finite  ilccimals. 

"Whicii  of  the  following  fractions  can  be  thus  expressed  ? 

6  7  7  1920      231        79  91 

TJ' THrCT'  75  TJ'  7^5»  TTTT'  TBTT 

(2)  If  a  pound  of  sugar  cost  -0093125  of  $8,  find  the  value 
of  •UG25  of  16  barrels  of  2o0  pounds  each. 

(8)  Whether  is  3-714535  more  accuratelj  represented  by 
8-715  or  3-714,  and  why  ? 

(4)  What  vulgar  fraction  is  equivalent  to  the  sum  of  14'4 
and  1-44  divided  by  their  difference  ? 

(5)  Find  a  decimal  which  shall  not  differ  from  ^  by  a  ten* 
thousandth. 

Ill 

(1)  What  are  the  advantages  and  disadvantages  of  work- 
ing with  decimals  instead  of  vulgar  fractions  ? 

(2)  If  a  business  produces  an  annual  return  of  $6,000, 
and  of  three  partners  one  has  -475  and  another  -38  share  of 
the  profits,  how  much  money  falls  to  tho  share  of  the  third 
partner  ? 

(3)  A  man  who  owns  f  of  a  steamboat  sells  -7  of  his  share 
for  $1,400  ;  what  decimal  part  of  the  boat  does  he  still  own, 
and  what  was  the  boat  worth  ? 

(4)  A  man  paid  $120  for  a  horse ;  for  a  buggy  $36^  more 
than  -3  of  the  cost  of  the  horse  ;  for  hamesa  -185  of  the  cost 
of  horse  and  buggy.     Find  his  entire  outlay. 

(6)  The  product  of  three  vulgar  fractions  is  ^ ;  two  of 
them  are  expressed  by  the  decimals.  •63  and  '136  ;  by  what 
faction  will  the  third  one  be  expressed  ? 

IV. 

(1)  How  do  the  Decimals  differ  from  Vulgar  Fractions  ? 

(2)  A  storekeeper  buys  140  yards  of  cloth  at  $-36  per  yard. 
In  selling  he  uses  a  measure  which  is  ^g  of  a  yard  too  short, 
and  charges  $-50  per  yard.     What  is  his  net  gain  ? 

(8)  One  vessel  contains  a  mixture  of  18  pints  of  brandy 
and  7  of  water  ;  another  contains  34  pints  of  brandy  and  18 
of  water. 

If  the  strength  of  the  first  mixture  is  represented  by  428, 
what  number  will  represent  that  of  the  second  ? 
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(4)  Write  in  figures  four  millions  and  four,  and  ten  Dillions 
ninety  thousand  and  seven  \  hundred  quadrillionths.  Ex- 
press in  words  74000306-OOOOB0000007. 

(5)  A  piece  of  cloth  was  said  to  contain  84  yards,  but  it  was 
found  that  the  so-called  yard  measure  with  which  it  was 
measured  was  -02083  oi  a  yard  too  short ;  what  was  the 
correct  length  of  the  cloth  ? 


(1)  When  a  vulgar  fraction  is  changed  to  a  decimal,  ex- 
plain bow  many  figures  there  will  be  in  the  decimal  if  it 
does  not  repeat ;  if  it  is  a  repeating  decimal  explain  when  it 
will  consist  of  a  part  which  does  not  repeat,  and  show  how 
many  figures  there  wiU  be  in  this  part. 

(2)  The  French  metre  is  89-371  inches  in  length.  Ex- 
press the  length  of  25  metres  as  a  fraction  of  an  English 
mile,  there  being  5280  feet  in  it  and  12  inches  in  a  foot. 

(8)  If  a  Bteamer  makes  a  passage  from  New  York  to 
Liverpool  (say  2700  miles)  in  280  Lours,  and  a  train  goes 
from  London  to  Edinburgh  (say  405  miles)  in  18  hours ;  how 
much  does  the  one  go  faster  than  the  other  ?  Give  answer 
in  miles  and  decimal  of  a  mile. 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7'6 ; 
and  that  the  divisor  is  ^  of  the  quotient ;  also  that  the 
remainder  is  ff  of  the  divisor.     Find  the  dividend. 

(5)  Divide  $448.71^  among  A,  B,  and  C,  so  as  to  give  fi 
i$46.70  less  than  A,  and  $34.59  more  than  C. 

VI. 

(1)  What  vulgar  fractions  must  be  represented  by  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  places 
in  the  period  than  there  are  units  in  the  denominator  less 
one. 

(8)  A  man  spent  ^2.50  more  than  .79  of  his  money  at  one 
time  and  81-15  less  than  ^^  of  the  remainder  at  another, 
and  now  has  $2-609  ;  how  much  had  he  at  first  ? 


fl      1     1       1     1       1     1  ) 

(4)  Simplify  16|g  -3-5F+5  -^y-f-gf  X  .  .  .  I  -rf, 

8X4X5    1 
ix2x8*10« 


/«x  a-      M^    ^        i\       ^    .3x4       1       8X4X6    1 
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XTTL    Square  Root. 

120.  When  a  Number  is  multiplied  by  itself,  the 
result  is  called  the  Square  of  the  number.  Thus  144 
is  the  square  of  12,  and  22o  is  the  square  of  15. 

The  symbol  *  placed  over  a  number  expresses  the 
square  of  the  number  :  thus  5^  denotes  the  square  of  6. 

121.  The  Squabb  Root  of  a  given  number  is  that 
uumber^  whose  squai-e  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  symbol  y,  placed  before  a  number,  denotes  tiiat 
the  square  root  of  that  number  is  to  be  taken :  thus 
v/25  is  read  "  the  squai-e  root  of  26," 

122.  A  number  which  has  an  integer  for  its  square 
root  is  called  a  Pebfkot  Sqtjaee. 

123.  For  Perfect  Squares  not  greater  than  100  we 
know  the  square  roots,  thus  we  know  that  the  square 
root  of  81  is  9  ;  and  for  many  Perfect  Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  13, 
and  the  square  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  we  have  rules  for  finding  the  Square 
Boot  of  any  Number,  as  we  shall  now  explain 

First,  suppose  we  have  to  find  the  Square  Root  of 
1225. 

We  draw  a  line  separating  the  two  figures  on  the  right 
from  the  other  two  ;  thus 

12125. 
The  figures  12  make  what  is  called  the  first  period. 
The  figures  25  make  what  is  called  the  second  period. 

We  then  take  the  nearest  perfect  square  not  greater 
than  12,  that  is  9,  and  place  it  under  the  12  and  put  its 
square  root,  that  is  3,  as  the  first  figure  of  the  square 
root  we  have  to  find,  thus 

12126  ( a 
9 
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We  subtract  9  from  12,  and  annex  to  the  remainder  3 
the  second  period  25,  to  make  a  dividend,  and  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a  divisor ;  thus  our  process  up  to  this 
point  will  stand  thus  ; 

12125  (  3 
9 

6  i  325 
Now  we  shall  have  to  annex  another  figure  tg  the  6, 
a,nd  we  must  therefore  reckon  the  6  as  six  tens,  or  60, 
and  then  we  seek  the  number  of  times  60  is  contained 
in  325,  and  this  being  five  times,  we  set  down  5  as  the 
second  figure  of  the  root,  and  annex  5  to  the  6,  so  that 
our  process  up  to  this  point  will  stand  thus : 

12125  (  35 
9 

65  i  825 
We  then  mriltiply  65  by  5,  and  set  the  product  down 
under  the  325  ;    and  subtracting  the  product  from  the 
325,  we  have  no  remainder,  and  we  conclude  that  35  is 
the  square  root  of  1225,  the  full  process  being 
12125  (  35 
9 


65 


825 
325 


Next,  to  find  the  square  root  of  622521, 
Drawing  a  line  to  mark  off  the  two  figures  on  the 
right,  and  another  line  to  mark  ofi'  the  next  two  figures 
our  process  for  finding  the  first  two  figures  of  the  root 
win  be  the  same  as  that  explained  in  the  first  example, 
and  it  will  stand  thus : 

62|25l21(7a 
49 

1481826 
1184 

141S1 


104 
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We  now  annex  to  the  remainder  the  third  period  21,  and 
we  double  the  part  of  the  root  ah-eady  found,  78,  and  set 
dov/n  the  result  156  as  a  partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  15G0,  and  annex  the  quotient 
9  to  the  root  and  to  the  divisor ;  and  multiplying  1569 
by  9  we  set  the  product  under  the  14121  ;  thus  our 
process  in  full  wiU  be 

62125121(789 

49 


148  1325 
1184 


1569 


14121 
14121 


.",  789  is  the  root  required. 

Note. — In  practice,  instead  of  dividing  1325  by  140, 
It  is  usual  to  divide  132  by  14,  and  instead  of  dividing 
14121  by  1560,  to  divide  1412  by  156.  The  quotient 
thus  obtained  is,  however,  sometimes  too  great,  as  will 
be  seen  in  the  next  Examples. 

We  now  give  two  Examples  in  which  the  first  period 
has  only  one  figm-e,  which  must  always  be  the  case  when 
the  proposed  square  has  an  odd  number  of  figui'es  in  it. 

To  find  the  square  root  of  189476225. 

Marking  off  the  figiu-es  by  pau's,  commencing  from 
the  right,  we  have 

Il89l47l52l25(  13765 
1 


23 

89 
69 

267 

2047 
1869 

2746 

17852 
16476 

27526 

137625 
137625 
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Note.— In  dividing  89  by  20  the  quotient  is  4,  but  if 
we  added  this  to  complete  the  divisor,  it  would  become 
24,  which  being  multiphed  by  4,  would  give  96,  a  num- 
ber larger  than  89. 

To  find  the  square  root  of  39601. 

8196101  ( 199 
1 

23     296 
261 


889 


8501 
8501 


i^OTE  I. — The  division  of  296  by  20  illustrates  the 
remarks  made  on  the  last  exaraple. 

Note  II. — The  second  remainder,  35,  is  gi-eater  than 
the  divisor,  29,  a  result  not  uncommon  in  this  operation. 

Examples-    G'p) 


Find  the  square  roots  of 


(1)  196. 
(3)  1024. 
(5)  882U9. 
(7)  106929. 

193600. 

36372961. 

55018:3936. 

4124901. 

32239684. 


(11) 
(13) 
(15) 
(17) 


(2) 
(4) 
(6) 
(8) 

ao) 

(12) 
(14) 
06) 
(18) 


529. 

562,5. 

119025. 

751689. 

697225. 

22071204. 

5256260000. 

546121000000, 

191810713444. 


124.   7V)  find  the  square  root  of  a  Decimal  Fraction. 

"When  the  given  number  has  an  t'.ven  number  of  deci- 
mal places,  we  proceed  to  find  the  square  root  as  if  the 
number  were  an  integer,  and  mark  off  in  the  root  a 
number  of  decimal  places  equal  to  half  the  numhor  in  tht 
tqicare. 

Thus,  if  the  square  be  a  decknal  of  the  sixlh  order, 
the  root  will  be  a  decimal  of  the  third  order, 

For  exaanpie,  to  find  the  squaxe  root  of  6 '32224:9, 


106  SQUARE    ROOT 

5-l32=2'2'49  (2-307 

4 


43 


46 


132 
129 


322 


Since  46  is  not  contained  in  32,  we  annex  an  0  to  the 
divisor,  and  also  to  the  root,  and  bring  down  the  next 

period  thus, 

4607  1  32249 
32249 


Examples.    (lvi).« 
Find  the  square  roots  of 


(1) 

16-81. 

(2) 

261-9041. 

(3) 

-9025. 

(4) 

•2601. 

(5) 

•0625. 

(6) 

•000729. 

(7) 

17242-3161. 

(8) 

1-00-2001. 

(9) 

44415-5625 

(10^ 

18947-5225. 

125.  Ill  finding  the  square  root  of  a  decimal  fraction 
we  must  be  careful  to  make  the  decimal  such,  that  the 
index  of  its  order  is  an  even  number. 

Thus,  if  we  have  to  find  the  square  root  of  -4,  we 
change  the  decimal  into  an  equivalent  decimal  of  the 
second,  fourth,  sixth... order,    thus,  -40, -4000,  -400000,... 

This  is  done  in  order  that  the  denominator  of  the 
equivalent  fraction  may  be  a  perfect  square,  which  is 
the  case  in  the  fractions 

400000 
lOOOOOO"' 

40000 


40 

4000 

100 

10000 

but  not 

in 

the  fractions 

4 
10 

400 
1000 

100000 

Also,  since  for  every  pair  of  figures  in  the  square  we 
have  07ie  figure  in  the  root,  we  shall  have  to  take  a 
number  of  j&gures  in  the  decimal  part  of  the  square 
double  the  number  of  decimal  places  we  are  to  have  in 
the  root. 
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Suppose,  for  example,  we  have  to  find  the  square 
root  of  '144  \jQfour  places  of  decimals. 

We  must  have  eight  decimal   places  in  the  square, 
thus,  '14400000,  and  we  mark  off  these  and  proceed  af* 
in  the  extraction  of  the  root  of  whole  numbers,  the  root 
being  a  decimal  of  ihe  fourth  order  :  thus^ 
•14140100100  ( ♦3794  .... 
9 


67 

640 
469 

749 

7100 
6741 

7684 

35900 
80336 

s 


5564 
iiOTE. — The  square  root  of  a  decimal  of  an  odd  order 
ia  a  non-terminating  decimal. 

Examples-    (l^") 
Extract  to  four  places  of  decimals  the  square  roots  of 

20.  (2)     30.  (3)     -9.  (4)      121. 

•169.  (6)     -016.  (7)     -00064.        (8)     -00121. 

(9)     16-246.     (10)     -9.  (11)     -26.  (12)    42-08. 

126.  If  we  have  to  find  the  square  root  of  a  vulgar 
fraction,  we  can  always  by  multiplication  make  the 
denominator  a  perfect  square,  if  it  be  not  aheady  so. 
multiphing  tlie  namerator  by  the  same  number. 

We  then  find  the  square  root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  square  root  of  the 
numerator,  and  make  the  results  respectively  the  de- 
nominatoi-  and  numerator  of  a  fraction,  which  is  the 
root  required,  exactly  or  approximately. 

^  '■  Al  36  **   y36         6 

/2X3   _  j/8^  _    y«^ 
\  3X3  ^9  8 


£x. 


fix. 


/2 
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We  can  now  extract  the  square  root  of  6  to, 
thre£  places  of  decimals,  thus  : 

6-100i00l00(li-449 

4 


say, 


■14 

200 
176 

484 

2400 
1936 

4889 

46400 
44001 

2399 

4- 


2-449. 


=  -816. 


Ex.   (3). 

Ex.  (4). 
3  we 
Thus, 


^/8. 


3 

Or  we  might  have  reduced  f  to   a  decimal,   thus  : 

•666666...,  anii  then  have  extracted  the  square  root  of 

this  decimal. 

,17  _     ,529  _  v/529  _  ^  _  o JL 

^04  ""  ^'  64  ~  v/64    ~  8  ~     8 

1-28 
To  find  the  square  root  of  t^ 

Here  we  can  reduce  the  fraction  to  lower  terms. 
1-28  _  v/*64    ^  ^8  ^32 
A*'  12.5  ~  \/Q-¥5  ~  2-5  ~ 
127.  ^'^  integer  can  alwaj^s  he  changed  into  a  per- 
fect square  by  multiplying  by  a  number  eq-ual  to  or  less 
than  the  proposed  integer. 
For  example, 

7  is  changed  into  a  peifect  square  if  multiphed  by  7 
18  is  changed  into  a  perfect  square  if  multiplied  by  2. 

Examples.  (Iviii). 

Find  the  square  roots  of 

(1)     II  (2) 


W    4111  (5)    -'-^^^^ 


^7)  sji 


(10) 


38H 


(S) 
(11) 


Q  22 
^T6  5 


(3) 

(6) 

(9) 
(12> 


289 

iiH 
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and  find  to  four  places  of  decimals  tibfi  sqnare  roots  of 
(18)    t  (14)    M  (15)    6§ 

ae)    Qi  (17)    76^4 

XIV.    Cube  Root. 

128.  When  a  number  is  multiplied  by  itself  twice, 
the  result  is  called  the  Cube  of  the  number.  Thus  27 
IS  the  cube  of  3,  and  216  is  the  cube  of  6. 

129.  The  Cube  Root  of  a  given  number  is  that 
mmiber,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  343  is  7,  because  the  cube  of  7 
IS  343 

The  symbol  ^Z ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken  ;  thus 
5/125  is  read,  "the  cube  root  of  125." 

130.  A  number,  which  has  an  integer  for  its  Cube 
Root,  is  called  a  Perfect  Cube. 

The  numbers,  less  than  1000,  which  are  perfect  oubea, 
should  be  committed  to  memory :  they  are 

1,  8,  27,  64,  125,  216,  343,  512,  729, 
and  the  cube  roots  of  these  numbers  are  respectively 
1,     2,     3,     4,     5,     6,     7,     8,     9. 

131.  To  find  the  Cube  Eoot  of  a  perfect  cube, 
greater  than  1000,  we  proceed  by  a  rale,  which  we  shaU 
now  explain. 

Ex.  (1).  To  find  the  cube  root  of  91126. 

4  91  I  125 

64 


12  6  4800 

626 

5425 


27125 
27125 


First  divide  the  number  91125  into  two  periods  by  drawing 
a  line  marking  off  three  figures  on  the  x-ight. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
which  is  64,  and  set  down  its  cubt)  root,  which  is  4,  in  a 
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line  with  91125,  and  some  way  to  the  left.     This  is  the 
first  figure  ol  ihe  root. 

Then  subtract  64  from  91,  and  to  the  remainder  attaoh 
the  second  period,  125. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to 
the  extreme  left,  and  three  times  the  square  of  the  fircit 
figure  of  the  root,  48,  with  two  zeros  annexed  to  it,  just 
on  the  left  of  the  27125. 

Divide  27125  by  4800,  and  set  the  quotient,  6,  midway 
between  12  and  4300.     Then  read  12  5  as  125 

multiply  this  by  6  ;  put  the  result,  625,  under  the  4800 
add  it  to  the  4800 ;  this  gives  5425 ;  multiply  this  by  5 
put  the  result,  which  is  27126,  under  the  first  remainder , 
subtract,  and  as  there  is  no  remainder,  the  process  ia 
complete,  and  the  root  is  45. 

Examples-    (hx) 

Find  the  cube  roots  of 

(1)  4096.  (2)  82768.  (8)  74088. 

(4)  493039.  (5)  614125.  (6)  262144. 

(7)  39304.  (8)  389U17.  (9)  614125. 

(10)  970299.  (11)  59319.  (12)  260047. 

Next,  let  us  take  the  case  in  which  the  cube  root  has 
tluee  figmes,  aoid  exti'act  the  cube  root  of  4286610G4. 
7^  428  j  661  I  064 

848 


21 


Q94 


14700 

1075\ 


15775 
26J 


1687500 
9018 


86661 


78876 


6786064 


1696616      6786064 


We  aeparate  the  nnmber  428661064  into  three  periods, 
and  take  the  nearest  perfect  cube  not  greater  than  428, 
which  is  348,  and  we  set  down  its  cube  root,  which  is  7. 
We  then  subtract  343  from  428,  and  aimez  to  the 
remainder  661,  the  second  period. 
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Ill 


Then  we  Bet  down  three  times  7,  which  is  21, 

and  three  times  the  square  of  7,  which  is  147,   and  add 

two  fieros  to  it. 
Then  we  divide  85661  by  14700,  which  ^ves  the  quotient 

0,  and  this  we  put  down  midway  between  21  and  14700- 
Then  we  multiply  215  by  5,  which  gives  1075 ;  we  add 

this  to  14700 ;  we  multiply  the  result,  15775.  by  5  ;  and 

subtraf.t   the  product,  78875,  from  85661  ;  and  to  the 

remainder  we  annex  the  third  period,  064. 
We  then  set  down  three  times  75,  which  is  225. 
and  three  times  the  square  of  75,  which  is  16875. 

N.B. — This  last  result  can  be   obtained  by  setting  the 
square  of  5,  the  second  figure  of  the  root,  under  the  second 
divisor,  and  adding  the  three  numbers  coupled  by   the 
bracket. 
We  then  annex  two  zeros,  to  16875  and  repeat  the  process 

explained  above,  to  find  4,  the  third  figure  of  the  cube 

root,  which  is  in  this  case  754. 

Next,  take  the  case  in  which  the  root  hsta/our  figures 
and  find  the  cube  root  of  14832537993, 

2  14  I  832  I  537  |  998 

8 


1200 
256' 

1456 
16 


6832 


5824 


72 


78fi 


172800        1008587 
8625\ 


176425 [        882126 
25J         


7         18007500 
61499 


126412998 


18058999       126112993 

Hence  the  root  required  is  2457. 

NoTB.— In  dividing  6832  by  1200  the  quotiont  ifl  6,  bnt  it 
we  took  this  for  the  second  figure  of  the  root  v,  e  should  find 
that  the  addition  of  5  times  66,  or  825,  to  1200,  would  give 
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1525,  anil  tliis  multiplic  1  by  5  would  give  7625,  a  number  too 
large  to  be  subtracted  from  G332. 

Examples.    (Ix). 

Find  the  cube  roots  of 


n) 

14706125. 

(2) 

149721291. 

(3) 

28934443. 

:d 

300763000. 

(5) 

2097152. 

(6) 

5735339. 

17) 

99252847. 

(S) 

1092727. 

(9) 

16777216. 

(10) 

194104539. 

(11) 

84027672. 

(12) 

130323343. 

(13) 

32282SS56.. 

(14) 

354394912. 

(15) 

J00227072. 

QG) 

13421772S. 

(17)  122615327 

232. 

(IS) 

•673373097135. 

132,  To  extract  the  Cube  Boot  nf  a  Decimal  Fraction. 

In  order  tbat  a  Decimal  Fraction  may  be  a  Perfect 

Cube,  it  must  be  of  the  3rd,  6th,  9th order,  the 

Index  of  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way  : 

Ex.  (2)     To  find  the  cube  root  of  -343. 

„/ l/l34r      7 

^  ^lUUO      10  ~~    '■ 

E-s.   (2j     To  find  the  cube  root  of  039304. 


-|^-039bU4  =  y : 


59304 


34 
■  =  r-.  =  -34. 


: lUOOUOO      100 
Ex.  (3)     To  find  the  cube  root  of  -012812904. 

°  '  12812904    _  234 
1000000000  ~ 1000 


t?''-0l5812904    =  \ 


=  -234. 


133.  To  extract  the  cube  root  of  an  integer  or  deci- 
mal expression  to  a  particular  place  of  decimals,  w« 
must  take  three  times  the  number  of  decimal  places  in  the 
expression. 

Thus,  to  hnd  the  cube  root  ol  4'23  accurately  to  three 
places  of  decimals  we  extract  the  cube  root  of  4-230000000, 
making  the  given  expression  a  decimal  of  the  ninth 
order.     In  working  this  example  we  find  the  en  be  root 
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of  4230000000,  regwrded  as  a  whole  number,  and  mark  off 
three  decimal  places  in  the  result. 

134.  The  cube  root  of  a  Vulgar  fraction  mQ.y  be  found 
by  taking  the  roots  of  the  numerator  and  denominator, 
or  by  reducing  the  fraction  to  a  decimal  of  the  3rd,  6th, 
9th order,  and  proceeding  as  in  Art.  133. 

Examples-    (Ixi). 
Find  the  cube  roots  of 

(1)       -389017        (2)       -048228544         (8)      27054-036008 
(4;    i^U        (5)     m        (6)     5^/3         (7)     405^; 
and  find  to  three  places  of  decimals  the  cube  roots  o* 

(8)     6  (9)     576  (10)     -121861281 

(11)    15-926972504  (12)   f  (13)    i 

(14)    i  (15)   71  (16)    8^ 

135.  The  fourth  root  of  a  number  is  fomid  by  taking 
the  square  root  of  the  square  root  of  the  number. 

Thus  y4096  =  y64  =  8 

The  sixth  root  of  a  number  is  found  by  taking  the  cube 
root  of  the  square  root  of  the  number. 

Thus  VG4  =  V8  =  2. 

Examples-    (ixO) 

l?ind  the  fourth  roots  of 

(1)     531441  (2)     4100625  (3)     1576-2961; 

and  the  sixth  roots  of 

(4)     4826809        (5)    24794911295     (6)    2824-29-536481. 


COMMERCIAL  ARITHMETIC. 


XV.   On  English,  Canadian,  and  United  States 
Currencies. 

136-  Having  explained  the  principles  and  processes 
of  Pure  Arithmetic,  we  proceed  to  show  how  they  are 
appHed  to  Commercial  affairs. 

Measures  of  Money. 

4  farthings  are  equivalent  to  1  penny, 

12  pence  are  equivalent  to  .     1  shilling 

20  shillings  are  equivalent  to    1  pound. 

The  symbol  &  placed  before  or  over  a  number  denotes  pounds, 

s after    shillings^ 

d after    .pence. 

£      8.    d. 

rhxLS  £14.  5s.  Id.,  or  14.  5.  7  stands  for  foux-teen 
pounds,  five  shillings  and  seven  pence. 

Since  1  farthing  is  one-fourth  of  a  penny, 

2  farthings  are  one-half  of  a  penny, 

3  farthings  are  three-fourths  of  a  penny. 
Hence  the  symbol  ^,  is  placed  for  1  farthing, 

\d 2  farthings  or  a  halfpenny. 

fd! ^farthings. 

Tlie  symbol  q.,  placed  after  a  number,  is  sometunes 
ased  to  denote  farthings:  thus,  3q.  stands  for  three 
farthings. 

137.  We  call  £14:  a  simple  quantity,  and  £14t.  68.  Id. 

a  compound  quantity,  because  the  former  is  expressed 
with  reference  to  a  single  unit,  wliile  the  latter  is  ex- 
pressed with  reference  to  tJi/ree  different  units. 
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138.  The  unit  in  Canadian  and  United  States  cur- 
rencies is  called  a  dollar.  The  tenth  part  of  this  unit 
is  called  a  dime  ;  the  tenth  part  of  the  dime  is  called  a 
cent ;  and  the  tenth  of  the  cent  is  called  a  mill.  We 
may  conceive  the  unit,  then,  to  be  divided  into  ten 
equal  pai-ts,  each  of  these  parts  into  t&n  other  equal 
parts,  and  so  on.  Hence  Canadian  and  United  States 
currencies  are  based  on  the  Decimal  Systevi  of  Notation, 
and,  therefore,  aU  operations  in  these  currencies  are 
performed  by  means  of  the  rules  in  Decimal  Fractions. 
It  is  to  this  circumstance  that  they  owe  their  great 
simphcity. 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

CANADIAN  C0IN8.  UNITED  STATES  COINS. 

GoU.  Gold. 

Britisli    Sovereign,     worth  Double  Eagle,  or... $20 

$4.86|.  Eagle,    or  $10 

British  Half-Sovereign.  Half  Eagle,  or S6 

Three  Dollar  Piece. 

Quarter  Eagle,  or...  $2^ 

Dollar. 

Silver.  Silver. 

Dollar. 

60-cent  piece  answers  to Half  dollar. 

25-cent  piece  answers  to Quarter  dollar. 

20-cent  piece  (no  longer  coined). 

10-cent  piece  answers  to Dime. 

Nickel. 

6-oent  piece  answers  to 6-cent  piece. 

8-cent  piece. 

Bronze.  Bronze. 

1  cent.  1  cent. 

Mill,  not  coined.  Mill,  not  coined. 

Ex.  (I).     $251,  7  cents,  8  mills. 

=  e(251  +  i%  +  ^  +  rAo)^ , 
=  $(251  4-  TuW  +  10  Off  +  iTTffv) 

—  %  251-078. 
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Ex.  (2).     S55-923 

=  §(55  +  -,So-  +  -mr  +  tAo) 

=  $  55  +  92  cents  +  3  mills 
=  $  55,  92  cts.  3  mills. 

The  English  gold  coinage  consists  of  H  'P'ore  metal  and  of 
iV  alloy. 

The  gold  and  silver  coinage  of  the  United  States  consists 
of  -i^(f  pure  metal  and  -jV  allo}-. 

The  silver  coin  in  Canada  and  England  is  •|J  pm-e  metal 
and  -i\  popper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The 
gold  or  silver  before  it  is  coined  is  called  bullion. 

The  1-cent.  piece  is  made  of  bronze,  and  is  1  inch  in 
diameter,  and  100  of  them  weigh  1  lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold, 
Perfectly  pure  gold  is  said  to  be  24  caz-ats  fine ;  a  mixture  of 
18  parts  pure  gold  and  6  parts  of  some  other  metal,  is  said  to 
be  18  carats  fine.     This  latter  is  termed  jeUewer's  gold. 

REDUCTIOX  OF  MONEY. 

139,  The  expression  5s.  7d.  stands  for  a  sum  of 
money,  which  is  made  up  of  five  shillings  and  seven 
pence.  Now,  since  one  shilling  is  equivalent  to  twelve 
pence,  five  shillings  are  equivalent  to  sixty  pence  ;  and 
therefore  five  shillings  and  seven  pence  are  equivalent 
to  sixty-seven  pence. 

The  process  Dy  which  we  change  the  compound  ex- 
pression 6s.  Id.  into  the  equivalent  simple  expression 
&ld.,  is  arranged  thus  : 

s.     d. 

5  .  7 
12 

67d. 

and  we  describe  the  process  thus :  We  change  the  5 
shillings  into  pence  hy  multiphjing  by  12,  and  add  to  the 
product  the  7  pence. 
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Apflin,  to  change  the  compound  expression  £4.  la.  lO^d. 
Into  an  equivalent  number  of  farthings,  we  proceed  thus : 
£      «.       d. 

4 . 7 .  m 

20 

87*. 
12 

1064i. 
4 

42I83. 

l'"ant  we  change  £4  to  shillings  and  add  7s.,  making  87». ; 

then  87».  to  pence  lOd.,  making  1054d!. ; 

then  .  1054d.  to  farthings 2g„    making  4218g. 

Examples.    (Ixiii) 

Eeduce  to  farthings 

(1)  3\d.;  7i.;  9d.;  llfd. 

(2)  2s.  3d.;  5«.  7id.;  12s.  Qfc?.;  IT*.  7Jd. 

(3)  ^3.  12«.;  £5  ;  £2.  17«.  6^d.;  ;gl7.  4s.  5^d. 

Reduce  to  pence 

(4)  6».;  48.  lOd.;  7«.  lOd.;  8».  9d.;  13«.  7d. 

(5)  £4  ;  £5.  28.  4d.;  £17.  Us.  5d.;  £58.  13s.  lid 

(6)  ^174.  10«.;  ^432.  15s.  lOd.;  ;fil274.  17^.  9d. 

140.  The  converse  operation,  by  wliicb  we  express  a 
simple  quantity  in  terms  of  an  equivalent  compound 
quantity,  will  be  best  explained  by  the  following  Ex- 
amples. 

Ex.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
farthings,  if  we  divide  9  by  4  (since  4  farthings  =  1  penny), 
set  down  the  quotient  as  pence,  and  the  remainder  as 
farthings,  thus  :  9  farthmgs  =  \d.  =  2\d. 

Ex.  (2).  Again,  33  pence  will  be  expressed  aa  shillings 
and  pence, if  we  divide  33  by  12  (since  12  pence  =  1  shilling), 
set  down  the  quotient  as  t-hil lings,  and  the  remainder  as 
pence,  thus  :  83  pence  =  12  shillings  =  2s.  9d. 

Ex.  (8).     Also,  76  shillings  =  \^  pounds  =  £3.  15s, 
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Ex.  (4).    To  express  4275639  farthings  in  terms  of  £  s.  4, 

farthingB. 
4 


12 

20 


4275639 

1068909rf.  and  8  farthings  over. 


8907/5s.  and  9  pence  over. 


^4453      a.nd  15a.  over. 
.-.  4276639  farthings  =  £4453  16«.  9|d. 

These  methods  of  expressing  a  given  sum  of  monej 
in  another,  but  equivalent,  form  axe  included  in  th€ 
word  Reduction. 

Examples.  (Ixiv) 

Reduce  to  pence  and  farthings  the  foUowing  numbers 
of  farthings  r 

(1)    67.  (2)     173.  (3)     197. 

Reduce  to  shillings,  pence  and  farthings  the  following 
numbers  of  farthings : 

(4)     857.  (5)    479.  (6)     747. 

Reduce  to  £  s.  d.  the  following  numbers  of  farthings  : 

(7)  4238.    (8)  876289.    (9)  ft42380. 

141.  The  copper  coins  in  use  in  Great  Britain  are 
the  Farthing,  the  Halfpenny,  and  the  Penny. 

The  silver  coins  in  use  ai-e  the  Crown,  (6s.),  the  Half- 
crown  (2*-.  %d.),  the  Florin  (2s.),  the  Shilling,  the  Six- 
pence, the  Fourpenny  piece  (or  Groat),  and  the  Three- 
penny piece. 

The  gold  coins  in  use  are  the  Sovereign  or  Pound,  and 
the  Hf»lf-sovereign.  The  Guinea  (21s.)  and  th§  Half- 
guinea  (10s.  Qd.)  are  not  in  use,  but  reference  is  fre- 
quently made  to  them. 

COMPOUND  ADDITION. 

142.  In  adding  compound  expressions  together,  we 
follow  the  principles  which  regulate  the  process  of 
Addition  in  the  case  of  pure  numbers. 
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Thus,  in  adding  sums  of  money  we  arrange  tbem  so 
that  the  pounds  stand  under  pounds  in  vertical  col- 
umns, shillings  under  sliQlings,  pence  under  pence,  and 
farthings  under  farthings.     For  example,  if  we  have  to 

3id.,  58.  U.,  and  17s.  9f(i., 


add  together 

As. 

d^d., 

3s. 

.  3^ 

d.,  < 

we  arrange  them  thus 

«. 

d. 

4 

■  3i 

8 

.  H 

5 

.  4 

17 

.  n 

^1  •  10  •  8^ 

Adding  the  columns  of  fai'thingg,  we  find  its  sum  to 
be  6  farthings,  and  this  being  equivalent  to  1  penny 
and  2  farthings,  we  place  ^  under  the  column  of  far- 
things, and  carry  on  1  for  addition  to  the  column  of 
pence. 

The  sum  of  the  column  of  pence,  increased  by  1 ,  we 
find  to  be  20  pence,  and  this  being  equivalent  to  1  shil- 
hng  and  8  pence,  we  place  8  under  the  column  of  pence 
and  carry  on  1   for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  1, 
we  find  to  be  30  shiUings,  and  this  being  equivalent  to 
I  pound  and  10  shillings,  we  place  10  under  the  col- 
umns of  shillings,  and  set  down  SX  by  itself  on  the  left 
hand. 

Again,  if  we  have  to  add  together  i'26  4s,  9|(/., 
iJ32  12s.  l\d.,  i3245  06-.  %.l.,  £1  15s.  8^d.,  and  4s.  B^d., 
we  arrange  them  thus : 


£ 

«. 

d. 

26  . 

4  . 

9J 

82  , 

12 

■  7i 

245  . 

0 

.  2 

7  . 

,  15 

.  8i 

0  . 

4 

•  81 

.£311  .   18  .  Oi 
Adding  tlie  column  of  farthings,  we  find  its  sum  to  be  9 
farthings,  and  this  being  equivalent  to  2  pence  and  1 
farthing,  we  place  i  under  the  column  of  fartliinga,  aud 
carry  on  2  for  addition  to  the  column  of  peace. 
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The  STim  of  the  cohimn  of  pence,  increased  by  2,  ■we 
find  to  be  86  pence,  and  this  being  equivalent  to  3  shil- 
lings, we  place  0  under  the  column  of  pence,  and  carry 
on  three  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  3, 
we  find  to  be  88  shillings,  and  this  being  equivalent  to  1 
pound  and  18  shillings,  we  place  18  under  the  columns 
of  shillings,  and  cany  on  1  for  addition  to  the  columns 
of  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we 
find  to  be  311,  which  we  place  under  those  columns, 
and  the  sum  is  complete. 

Examples.  (Ix^) 

Perform  the  operation  of  addition  on  the  following 
stuns  of  money : 

S     a.       d,  £     8.    d.  £     8.       d.  £      s.      d. 

(1)  3  .  5  .    2  (2)  5  .  8  .  3  (8)  6  .  8  .    7  (4)  7  .  6  .    8 

4.6.8  7.9.6  4.6.3  5.8.4 

7.9.3  3.4.9  8. 9. 10  9.6.0 

2. 4.  10  6.5.2  9.7.6  7.4. 11 

4.9.2  9.0.4  4.3.0  2. 6.  10 


£      8.       d.  £      s.      d.             £      B.    d.              £      s.    d. 

(5)  3  .  4  .  3i  (6)  4  .  7  .  5f   (7)  7  .  8  .  4|   (8)  6  .  2  .  6^ 

2.6.4i  6.8.9*          6.9.2            6.3.2f 

7  .  6  .  8i  9.6.2^          6  .  2  .  7i          7  .  8  .  4^ 

6  .9  .  6|  8,74^          6.3.9           8.9.1 

4.7.9^  6.9.6^          7  .  5  .  4i          6  .  3  .  SJ 


(9) 

(10) 

(11) 

(12) 

n 

3. 

d. 

£            8. 

d. 

£         s. 

<*. 

£           8. 

d. 

16. 

,19. 

4 

26.  9  . 

2 

17.  9. 

10 

21  .  11  . 

3 

14. 

,  18. 

2 

13  .  0. 

11 

61  .  11  . 

4 

87.  6. 

9 

C7. 

,  8. 

10 

9  .  16. 

4 

18  .  6  . 

9 

4.6. 

2 

42. 

5. 

8 

67  .  17  . 

8 

28  .  14  . 

7 

17  .  17  . 

7 

12. 

,  7. 

9 

24  .  19  . 

2 

21  .  3  . 

7 

39  .  18  . 

5 

15. 

10. 

4 

39  .  16  . 

3 

93  .  14  . 

6 

47  .  11  . 

10 

COMPOUND    SUBTHACTION.  121 


t 

s.     d. 

£         8.      (i. 

£ 

s. 

d. 

(18)  16  . 

.    8.7i 

(]4) 

35  .    8  .  9i 

(15; 

143  , 

,  17. 

9d 

78. 

,  13  .  9^ 

76  .  10  .  4^ 

876. 

11  . 

2i 

21  . 

.  17  .  4| 

26  .    8.9 

972. 

9. 

,  10 

6  . 

3.7 

4  .    0.7^ 

397  . 

4. 

3^ 

86. 

11  .  4i 

86  .  12  .  6i 

674. 

4. 

10^ 

42. 

8  .  2i 

42  .    6  .  9f 

638. 

9  . 

H 

COMPOUND  SUBTRACTION. 

143.  The  process  of  subtracting  one  compound 
quantity  from  another  is  founded  on  the  principles  ex- 
plained in  Ai-t.  20,  and  the  following  Example  will  supply 
ill  that  is  necessai'y  to  make  the  method  clear : 


£ 

8. 

d. 

From 

27. 

.    6 

•2^ 

Take 

13  . 

,17. 

,4^ 

£13  .    7  . 9| 

AiTanging  the  columns  as  in  addition,  we  reason 
thus  :  we  cannot  take  2  farthings  from  1  farthing,  and 
we  therefore  add  4  farthings  to  the  1  farthing,  making  5 
farthings,  and  taking  2  farthings  from  5  farthings  we 
obtain  as  a  remainder  3  farthings,  which  we  set  down 
under  the  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  We  have  then  to  take  5  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  6  pence 
from  14  ]:)ence,  we  obtain  as  a  result  9  pence,  which  we 
place  under  the  column  of  pence. 

We  then  add,  by  way  of  compen^'ation,  1  shilling  to 
the  17  shillings  in  the  lower  line.  We  have  then  to 
take  18  shillings  from  6  shillings,  and  as  we  cannot  do 
this,  we  add  20  shillings  to  the  6  shillings,  making  25 
shilhngs,  and  taking  18  shilUngs  from  25  shillings,  wc 
obtain  as  a  result  7  shillings,  which  we  place  under  the 
column  of  shillings. 

Finrlly,  we  add,  by  way  of  compensation,  1  pound  to 
the  13  pounds,  and  we  take  14  pounds  from  27  pounds, 
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obtainin.^  as  a  remainder  13  pounds,  which  we  pla06 
imdei  the  column  of  pounds. 

Examples-    (Ixvi) 


£ 

8. 

d. 

£ 

s. 

d 

(1)  From    94  • 

12  . 

7  take    58 

9 

2 

(2)    . 

75 

9  . 

6   , 

47 

8 

8. 

(3)    , 

58 

13  . 

4   , 

49 

14  . 

5 

(4)    . 

276 

17  . 

5^  , 

37 

19 

7i 

(6)    , 

1247 

5  . 

lOi  , 

124G 

11 

8i 

(6)    , 

3000 

10  . 

7^  , 

2998 

13  . 

U] 

(7)    , 

199 

0  . 

n  , 

198 

19 

lOi 

(8)    , 

,   80609 

6  . 

n  , 

79089 

12 

5] 

(9)    . 

,   44005 

7  . 

n  , 

7896 

10  . 

2^ 

(10)    . 

,   80704 

0  . 

6   , 

29484 

0 

6^ 

COMPOUND  MULTIPLICATION. 

144.  To  multiply  a  compound  expression,  as 
M  Ss.  9|<7.,  by  a  number,  as  9,  is  equ'valent  to  taking 
the  sum  of  nine  expressions,  each  equal  to  £4..  8s.  9^d. 
Instead  of  writing  these  ex})ressions  one  under  the 
other,  and  finding  then-  sum  by  the  process  of  addition, 
we  obtain  the  requhed  result  by  multiplying  each  of 
the  four  quantities,  composing  the  expression,  sej)a- 
rately  by  9,  calcuiating  the  value  of  each  result  as  in 
addition,  setting  down  part  of  those  results  under  the 
several  columns,  and  carrying  on  part,  as  in  addition, 
thus : 

£  s.  d. 

4    .      8        93 
9 


JEo9    .    19    .    3f 

The  process  may  be  more  fully  explained  thus  : 

9  times  3  farthiiicjs  =  27  farthings  =  6|ty.:  set  down  | 
nnder  the  coluuiu  of  farthings,  and  carry  on  6  to  the  pence. 

9  times  9  pence  =  81  pence,  and  6  pence  added  gives  87 
pence  =  7s.  3d.:  set  down  3  under  the  column  of  pence,  and 
carry  on  7  to  the  shiUings. 

9  times  8  shillings  =  72  shillinss,  and  7  shillings  added 
gives  79  shillings  =  £3.  19s.:  set  down  19  under  the  column 
of  shillings,  and  caixy  on  3  to  the  pounds. 
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9  times  4  ponnds  =^  36  pounds,  and  8  pounds  added  gives 
89  pounds,  which  is  set  down  under  the  pounds. 

145.  When  the  multiplier  can  be  split  up  into 
factors,  each  of  which  is  not  gi-eater  than  12,  we  multi- 
ply the  compound  expression  first  by  one  of  the  factors, 
and  then  multiply  the  product  by  another  of  the  factors, 
as  in  the  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  £12  4^.  l^d.  by  15,  we 
multiply  first  by  5,  and  the  product  by  3,  thus  : 

i       s         d. 

12  .  4  .  7i 
5 


61 


8  .  1^  Product  by  5. 
3 


£'183  .  9  .  4i  Product  by  15. 
Again,  to  multiply   £17   14«.  9d.  by    180,   w*   mvf 
proceed  thus : 

i  8.  A. 

1?  .  14  .  9 
10 


177  .  7  .  6  Product  by  10 
6 


1064 


0  Product  by  60. 
3 


iE3192  .  16  .  0  Product  by  180. 


Examples.    Qx^) 


Find  the  value  of 


(1) 

(4) 

(7) 

(9) 

fl2) 

(14) 

(16) 

(18) 

(21) 


4  things  at  Is.  3d.  each.     (2)  5  at  14<i.       (3)  6  at  Ihd. 
7  at  9.S.  6d.        (5)     8  at  2s.  id.       (6)     lU  at  2«.  2^^." 


11  at  £2  U.  U. 
14  at  17.S.  (i(i. 
18  at  17«.  6(1 
21  at  da.  lid. 
24  at  £4  7s.  2d. 
27  at  5».  Uld. 
88  ^t  £1  2$. 


(10) 


(8) 
16  iit  7*. 

n3) 

(15) 
(17) 
(19)  28  at  2« 

(22) 


12  at  £1  4*.  3d. 
U)id.      (11)  16  at  27*. 
20  at  £6  11«.  4d. 
22  at  £6  lis.  4d. 
25  at  is.  6d. 
8d.     (20)  80  nt  £1  12». 
85  at  £1  2s.  6d 
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146.    When  the  multipHer  cannot  be  spUt  up  into 
factors,  we  may  proceed  as  in  the  following  examples : 

Ex.  (1).  To  multiply  £17  12.s.  9^  by  79. 

£         s.  d. 

17  .   12  .     91. 
10 


176  .     7  .     8^  Product  by  10. 
7 

1-233  .  13  .  lU  Product  by  70. 
MuitiplymgfirstUneby9    158  .  14  .  li;^  Product  by  9. 


Adding  the  last  two  results  £1393  .     8  .  10|  Product  by  79. 


£ 

s. 

d. 

3 

.  17 

9j 
10 

38  , 

.  17 

.  11 
10 

Pr^ 

Pr. 

oduct  by  10. 

388  . 

,  19  . 

.  2 

oduct  by  100. 

10 

Pr 

3889  , 

11  , 

.  8 

oduct  by  1000. 

B 

11668  . 

15  . 

,  0 

Pr( 

Dduct  by  3000. 

i      Til   . 

18  , 

4 

bV200. 

1   350  . 

1 

3 

by  90. 

23 

6  . 

9 

by  6. 

Multiplying  3rd  Une  by  9 
Multiplying  1st  line  by  6 

.\dding  last  four  results  £12820  .     1        4    Product  by  3296. 

147.  The  following  is  a  method  by  which  the  2)rocess 
of  multiplying  a  compound  quanti^^rj  by  a  number  greater 
than  1000  is  somewhat  shortened.  We  take  as  an  illus- 
tration tlie  example  just  worked.  The  process  is  so 
simple  that  no  verbal  explanation  is  necessary. 
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2  I  3296 


d.  1648 
29664  the  result  of  multiplying  the  top  line  by  9. 


J  2      31312 


s.  2609  and  4i. 
23072 
3296 


[  the  result  of  multiplying  the  top  line  by  l7. 


20 


5864,1 


£     2932  and  1.5. 

9888  the  result  of  multiplying  the  top  line  by  S. 

iE12820  .  Is.  .  4rf. 

Examples.    (Ixvii') 
Find  the  value  of 

(1)  29  tilings  at  4s.  6d.  each,  (2)  89  ai  l«Jf,  Hd. 

(3}  47  at  Is.  Qhd.  (4)  71  at  Is.  8d. 

(5)  89  at  6s.  8d.  (6)  123  at  bn.  6^^. 

(7)  145  at  ^1.  3s.  2d.  (8)  2154  at  £7.  l.v.  3d. 

(9)  3210  at  i'l.  18s.  G^d.  (10)  2175  at  £2.  15s.  A^d. 

(U)  3684  at  £2.  6s.  9^^. 

COMPOUNB  DIVISION. 

148,  Tlie  process  of  dividing  a  compound  quantity 
by  a  number  is  based  upon  tlie  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  from  the 
following  Examples : 

Ex.  (1).  To  divide  £'l6  17s.  Ud.  by  9. 
(  13  .  17  .  1^ 

£r   .  10  .  9i  Quotient 

We  reason  thus  : 

i'13  divided  by  9  gives  £1  as  quotient  and  £A  remainder ; 
£4  =  80  shillings,  and  17  shillings  added  97  sbillings. 
97."!.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 
7s.  ^--  84  pence,  and  1  penny  added  gives  85  pence. 
85d.  divided  by  9  pives  9a.  as  quotient  and  4d.  lemainder ; 
4<Z.  ^-  16  larthings,  and  2  farthings  added  gives  18  farthings. 
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I8q.  divided  by  9  gives  2q.  as  quotient,  and  no  remainder. 
Ex.  (2).  To  divide  jBoI   15«.  od.  by  35. 


The  factors  of  35  are 


^1  .     9.7  Quotient. 
Ex.  (3).  To  divide  ^£53  15s.  8d.  by  112. 


5 

51  .   15 

d 
5 

7 

10  .     7 

1 

53  .   15 

13  .     8 

.     8 
.  11 

3  .     7 

2- 

The  factors  of  112  are  -  4 

It 

9  .  7i  Quotient. 
Ex.  (4;.  Divide  ^6119232.  Is.  lO^t/.  by  3465. 

£      s.        d. 
3465  )  119232  .  1  .  10^  (  £-34 
10395 

15282 
13860 


1422 

20 


3465)  28441  (8i. 
27720 

721 
12 

3465  )  8662  (  2d. 
6930 

1732 

i 

3465  )  6930  ( 25. 
6950 


„-.  the  Quotient  is  £34  B.s.  2Mo 


COMPOUND    DIVISION. 

Examples-    (li"t) 

I.  Divide 

(1)     £1.  3».  7i'/.  bv  3.  (2)     £39.  7s.  63.  by  7. 

(3)     £11.  3s.  6d   by  12.  (4)     £43.   12s.  8d.  by  11. 

(5)     £G.  2s.  lid.  by  10.  (6)     £22.  lis.  6d.  by  12 

II.  Divide 

(1)     £98.  lis.  9d.  by  54.         (2)     £18.  7.?.  9d.  bv  63 
(3)     £29.  lis.  Od.  by  108.       (4)     £15.   8s.  by  132. 
(5)     £3.  9s.  4H  by  46.  (6)     £43.  12».  Sd.  by  4-*. 

m.  Divide 

fl)  £167.  19«.  2d.  by  145.         (2)  £40.  8s.  4^^.  bv  241. 
(3)   £453.  lis.  9i(i.  by  365.       (4)  £40669.  2s.  Id.  by  9652. 
(6)  £93.  Is.  2^d.  by  291.  (6)  £139.  3«.  Qd.  by  117. 

149.  One  quantity  is  contained  in  another  of  the 
same  kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  the  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  many  times  is  Is.  Id.  contained  in  16s.  3d.  ? 

Is.  Id.  =  13d,;  and  16«.  3d.  —  195d. 
Now  13  is  contained  15  times  in  195  ; 

.•.  13d.  is  contained  15  times  in  195d. 
Ex.  (2).     How  many   times  is  £4.  3s.  2d.   contained  in 
£87.  6s.  6d.  ? 

£4.  3s.  2d.  =  998d.;  and  £87.  6s.  6d.  =  20958d. 
Now  209.58-7-998  =  21  ; 

.'.  £4.  3s.  2d.  is  contained  in  £87.  6s.  6d.  21  times. 

Examples-    (l^x) 

(1;   How  many  times  is  £346.  16s.  contained  in  £34680  ? 

(2)   £5.  ll.s.4d £122.  9».  4d.? 

(3)  £1.  1-2.S.  Gd £68.  5s.? 

(4)  ..£17. 12s.9,id... £1393.8s.  lOf? 

(5)  Among  bow  many   persons   must  £641.   143.   lljd.   be 
divided,  so  that  the  share  of  each  may  be  £2.  15s.  6^d.  ? 

(6)  Divide   £17  into  an  equal  number  of  sovereigns,  half- 
sovereigns,  half-crowns,  shillings,  and  sixpences. 


12b  FRACTIONAL  JIULTIPLICATION   AND  DIVISION. 

FRACTION  At.  Ml'LTIPLWATlOS  A±SD 
DIVISION  OF  MONEY. 9 

150.  Ex.  (1).  Find  the  value  J  of  14s.  8d., 
i  of  U,i.  8,1.  =  '-^"'  =  3s.  8d. 
.-.  I  of  14.S   8J.  =  3x3s.  8^/.  =  lls. 

It  is  immaterial  whether  we  divide  by  4,  and  then 
multiply  the  quotient  by  3,  or  first  multiply  by  3,  and 
then  divide  the  product  by  4,  thus  : 

I  of  14s.  8d.  =  ■''^'^"''-  =  -f  ■  =  1  Is. 
Ex.  (2).  Find  the  value  of  |  of  f  of  £43.  is.  (id. 
f  of  ^  of  £43.  4s.  6d.  =  i?  of  i'43  4s.  6d. 

__  1  OXJ43    48.  ed. 
2  1 

=  10xi'2.  Is.  2d.  =  £-20.  lU-.  Sd. 
Ex.  (3)  What  is  the  value  of  2S-  of  14s.  9d.  ? 
2i  of  14s.  9fZ.  = -^^  of  177(/. 

^  I'^AXll  ^  ^iLp'  ^  4294,/.  =  £1.   15s.  9*^ 

Note. — To  find  the  value  of  f  x  2s.  9f/.,  we  extend  the 
meaning  of  the  sign  x  (as  is  explained  in  Art.  71),  and 
replace  it  by  the  word  of. 

Thus  I  X  2s.  9<i.  =  f  of  2s.  9a.  =  ^~'  =  Is.  7^d. 

Ex.   (4).  Divide  4s.  2d.  by  f  : 
4s.  -Id  ~  I  ^  4s.  2d.  X  f 

=  I  of  4s.  2c/.  =  8  X  10./.  =  6s.  8d. 

Ex.  (6).  Divide  £i  3s.  9d.  by  2|  • 

£4  3s.  9(/.  -^  2f  =-  ^4  3s.  9d.  -i-  f 
=  |of£4  3s.  9d.  =  -^-   y-  ^''■  =  ;gl  lis.  4id. 
Examples.    (Ixxi). 
Find  the  value  of 

(1)  I  of  4s.  9d.  (2)  t  of  7s.  2d. 

(3)  1^6  of  a  guinea.  (4)  tofos.  6d. 

(5)  i  of  I  of  4.«.  lOJ.  (6)  f  of  4  of  ^83  16s.  3d. 

(7)  9|ofls.  lirf.  (8)  5if  of  haKa  crown. 

(9)  24ofJ5  2s.  6d.  (10)  st  of  ^99  14.?. 
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ai)  ^60  l.s.  87.—  I.  (12)  ^2  6.?.  U.^l\, 

(13)  i;53  im.  8</.  -^6|?.        (14)  £36  25.  9rf,.^4i. 

Note.— If  we  have  to  multiply  a  compound  expression  by 
ft  mixed  number,  it  is  not  alwayp  necessary  to  turn  the 
mixed  number  into  an  improper  fraction,  as  we  did  in 
Ex.  (3),  but  we  can  frequently  effect  tht  multiplication  more 
neatly  by  multipl.ying  lirst  by  the  fractional  part  and  theii 
by  the  whole  number,  and  adding  the  two  results. 

Thus,  to  multiply  ^-427  12.s.  9d.  by  5|. 

£  s.         d. 

427  .  12  .     9 


855  .5.6  the  result  of  multiplying  the  top  line  by  2, 


285  .     1   .  10 
2138  .3.9 


£2423  .5.7 

Examples.    (Ixxii). 

Multiply 

(1)  i'245  13s.  4d.  bv  5|.  (2)  £439  18s.  3d.  by  7^-.  ' 

(3)  .£4214  15s.  2d.  bv  6*.  (4)  £8629  12s.  Sd.  by  3g. 

(5>  ^7258  17s.  Gd.  by  2f .  (6|  ,£4372  19s.  U.  by  6i. 

XVI.    On  Measures. 
151.  Measures  of  Time. 

1  second  is  written  1  sec,  or  1* . 
60  seconds  make  1  minute   written  1  miu.,  or  1™. 
60  minutes  make  1  hour,  written  1  hr.,  or  1" . 
24  hours  make  1  day,  written  1  da.,  or  1^  . 
7  days  make  1  week,  written  1  wk. 
Ln  rough  calculations  a  year  is  taken  to  consist  of  365  days. 
In  rough  calculations  a  month  is  taken  to  consist  of  30  days. 

A  Lunar  Month,  or  the  time  between  two  uew  moons, 
is  rather  more  thaa  29.^  days. 

The  12  months  into  which  we  divide  the  year  are 
called  Callendar  Months  :  tljcy  are  of  variable  length,  for 
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7  of  them  contain  81  days,  4   contain  3fi  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4  months  which  have  30  days  are 
given  in  tlie  old  verse : 

Thirty  days  have  September, 
April,  June,  and  November. 

To  find  whether  a  particular  year  is  a  Leap-year,  we 
divide  the  number  of  the  year  by  4  ;  if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  error  in  our 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  be  taken  as 
common  years,  and  not  as  leap-years. 

Examples-   (hmii) 
Reduction. 

(1)  Reduce  6  hr.  17  min.  25  see.  to  seconds ;  17*'.  0".  43*. 
to  seconds. 

(2)  Reduce  3  yr.  143  d.  16  hr.  to  seconds ;  1  yr.  13  d.  0  kr. 
4  min.  to  minutes. 

(3)  Reduce  48567  min.  to  days  ;  23567  sec.  to  hours. 

(4)  Reduce  742392  sec.  to  days  ;  174296  sec.  to  weeks. 

(5)  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 
year  1872 : 

1st  February  and  29th  May  ;  4th  July  and  2nd  December; 
3rd  January  and  15th  October  ;  24th  February  and  28rd  June. 
Also  between  25th  December,  1872,  and  25th  May,  1873. 
Addition. 


hi. 

m¥n 

•ec 

d&. 

hr. 

fffl^Tl. 

wk. 

(U. 

hi. 

(6) 

14 

.  21 

.  37 

(7) 

23  . 

15  . 

16 

(8) 

4 

.  3  . 

.  16 

17 

,  13 

.  32 

57  . 

12  . 

38 

2 

.  5  . 

17 

9 

.  47 

.  43 

13  . 

17  . 

43 

3 

.  6  . 

9 

12 

.  53 

.  54 

24  . 

22  . 

7 

10 

.  4  . 

13 

22 

.  17 

.  50 

hr. 

16  . 

5  . 

68 

(Uk 

4 

.  2  . 

,  19 

yi- 

dA. 

hr. 

mln. 

sec 

hr. 

min. 

sec 

(9) 

3  . 

137  . 

15  ( 

;iO)  14 

.  43 

.  13 

(11) 

42  . 

14  . 

30  . 

31 

4  . 

243  . 

6 

32 

.  36 

.  40 

65  . 

22  . 

19  . 

42 

1  . 

56  . 

7 

10 

.  12 

.  53 

74  . 

11  . 

42  . 

15 

6  . 

135  . 

12 

16 

.  38 

.  47 

24  . 

18  . 

58  . 

57 

7  . 

85  . 

9 

2 

.  62 

.  8 

43  . 

3  . 

29  . 

48 
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Stibtraxtion. 


hr.       mln.      see.  da.  hi.        min.  wk.      dv        hi. 

(12)  7  .  14  .  <26   (13)  123  .  16  .  4   (14)  4.6.18 
4  .  19  .  38        39  .  22  .  17       8  .  6  .  20 


JT.         da.  hr.  yr.        da.  hr.  da.         hr.       mln.    sec 

(15)  3  .  147  .   14     (16)  4  .  45  .   16      (17)  14  .     1  .    0  .  18 
2  .  218  .  17  2  .  78  .   19  8  .  15  .  23  .  27 


(18)  Multiply  IB  hr.  14  min.  43  sec.  by  36  ; 
17  brs.  13  min.  39  sec.  by  43. 
(19^  Divide  15  weeks  5  days  17  hours  26  min.  by  49 ; 
14  hrs.  56  mJn.  41  sec.  by  73. 

152.  Measures  op  Length. 

12  inches  make  1  foot,  usually  written  1  ft., 

.    8  feet 1  yard,  1yd., 

5|yards 1  pole,     1  pc, 

40  poles 1  furlong;,  ..  1  for., 

8  furlongs 1  mile,    1  mi., 

3  miles... 1  league, 1  lea. 

Hence  1  furlong  =;  220  yards,  and  1  mile=  1760  yards. 

Cloth  Measures, 
2 J  inches  make  1  nail           I      4  quarters  make  1  yard, 
4    nails     1  quarter,    |      6  quarters  1  ell. 

Ex.  (1).     Reduce  8  mi.  5  fur.  17  po.  4  yd.  1  ft.  3  ixL 
k)  inches. 

ml,   far.    pe.     yd.    fi..     in. 
8  .  6  .  17  .  4  .  1  .  8 

8 

29  fur. 
40 

1177  pa 

5i 


088^  the  result  of  dividing  1177  by  2. 

6889 


6477i  yd. 
8 

194881  ft. 
12 

888206  inches. 
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Ex.     (2).  Reduce  47293  yards  to  poles. 

47293  yd.  ==:  (47293-^54)  poles. 

=  (47293h— y-  PoleB. 

=  (47293  X^\)  poles. 
We  may  proceed  thus  : 

47293  yards 
2 


11 


94686  half-yards, 


8598  poles  and  8  half-yards  over. 
.-.  47293  vd.  =  8598  po.  4  yd. 

Examples.    (Ixxiv) 

Reductiun. 

(1)  Reduce  8  yd.  2  ft.  to  inches  ;  4  mi.  8  fur.  4  po.  to  feet, 

(2)  Reduce  7  mi.  14  po.  3^  yd.  to  inches  ;  27  po.  4^  yd, 
to  inches. 

(3)  Reduce  74325  yd.  to  poles  ;  2423694  in.  to  forlongs. 

(4)  Reduce  723964  ft.  to  miles  ;  82976432  in.  to  milea 

Addition. 


yd. 

ft. 

in. 

mi.  fur.  po. 

fur. 

po. 

yd- 

(5)   4  . 

2  . 

7 

(6)  13  .  4  .  20 

(7) 

2 

19 

2 

19  . 

1  . 

9 

43  .  3  .  9 

4 

25 

2^ 

6  , 

2  . 

10 

66  .  2  .  13 

6 

11 

3^ 

23  . 

2  , 

8 

4  .  7  .  32 

6 

23 

4 

36  . 

1  . 

6 

16  .  3  .  16 

8 

0 

li 

17  . 

2  . 

4 

19  .  6  .  11 

1 

21 

1^ 

Subtraction. 

yd. 

A. 

tB. 

mL   fai.   po. 

tar. 

po. 

Td. 

(8)  134 

.  2 

.  7 

(9)  235  .  0  .  19 

(10) 

6 

23 

n 

69 

.  1 

.  11 

184  .  5  .  24 

4 

.  27 

.   4 

(11)  Multiply  7  yd.  2  ft.  9  in.  by  11  ;  16  mi  6  fur.  7  po. 
56. 

(13)  Multiply  32  po.  8  vd.  1  ft.  by  67  ;  3ft  mi.  8  ftir.  6  po. 
H  yd.  by  49. 

(12)  Divide  26  yd.  1  ft.  b  in.  by  4  ;  17  mi.  8  for.  7  po.  by 
27. 

(14)  Divide  14  po.  2  yd.  1  ft.  8  ia.  by  82;  11  mi.  7  fur.  7 
po.  by  55 
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153.  Measures  op  Surface. 

144    square  inches  make  1  square  foot,  written  1  sq.  ft. 

9    square  feet     1  square  yard, 1  sq.  yd. 

30-|  square  .yards 1  square  pole,  1  sq.  po. 

40    square  poles  1  rood,  1  ro. 

4    roods  1  acre,  1  ac. 

Hence  1  acre  =:  4840  square  yards. 
640  acres  =  1  square  mile. 

Land  surveyors  make  use  of  a  Chain  22  yards  in 
length,  divided  into  100  equal  parts,  called  Links. 

The  square  of  22  is  484,  and  therefore  10  Square 
Chains  make  an  Acre. 

Note. — The  Square  Inch  is  a  square  whose  side  is  an  inch 
in  length. 

Ex.  (1).  How  many  square  inches  are  there  in  3  ac. 
2  ro.  27  po.  27  sq.  yd."  7  sq.  ft.  23  sq.  in.  ? 

ac.     ro.      po.    sq.  yd.  bcj.  ic.  sq  iu. 
3  .   2   ,   27    .    27   .   7    ,   23 
4 

14  ro. 

40 

587  po. 
30} 


146|  the  result  of  the  division  of  587  by  4c 
17637 


177831  sq.  yd. 
9 


160054 

6^  the  result  of  multiplying  |  by  9. 


1600601  sq.  ft. 
144 

640263 
640240 
160060 

108  the  result  of  multiplying  J  by  144. 

23047771  sq.  in 
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E\.  (2).     Reduce  74237  sq.  yards  to  poles. 


74237  sq.  yd.  ^  (74237-^  30^)  poles 
-•^  (74237  -f  i|J-)  poles 
-=  (74237  X  -^)  polea 

We  may  proceed  thus  : 

74237  yards 
4 

91 

296948  qnarter-yards 

,  11 

26995  and  3  quarter-yards  over 

2454  po.  and  1  parcel  of  ^1  quartei  yards  over. 

The  remainder  is  (11  +  3)  quarter-yards,  or  14  q.i<te:tez^ 
yards,  or  3^  yd 

/.  7 :  .37  sq.  yd-  =  2464  po.  3^  sq.  yd. 

ExampleB-    Q^^'^} 
Reduriion. 

(1)  Reduce  6  ac.  8  ro.  17  po.  13  sq.  yd.  o  sq.  ft.  16  sq.  in. 

to  square  inches. 

(2)  Reduce  7  ac.  15  po.  6  sq.  yd.  3  fiq.  ft.  to  square  inches. 

(8)  Reduce  250  acres  to  square  yi/xds,  and  73  sq.  yd.  to 
square  inches. 

(4)  Reduce  5239  sq.  in.  to  sq.  yd.,  and  15376  sq.   yd.  to 
acres. 

(6)  Reduce  84729  sq.  yd.  to  pol-s,  and  562934  sq.  in.  to 
square  poles. 

Additior/, 


Bit. 

TO. 

po. 

8<j.  yd. 

eq.  ft.   so  In. 

IM3. 

re. 

po. 

"^2 

(6) 

47 

2 

18 

(7) 

19 

7  .     42 

(8) 

46 

2 

16 

72 

1 

24 

27 

5  .     52 

17 

'  3 

14 

.  13 

89 

2  . 

82 

82 

8  .  124 

7 

1 

39 

.  14 

4 

2 

23 

6 

2  .     72 

24 

2 

15 

.  19 

27 

3 

8 

21 

6  .     98 

12 

0 

17 

.  22 

43 

9 

6 

56 

8      186 

4 

1 

9 

.  16 
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SfuhtractUm. 

M.        to.       po.                        eq.  yd.    oq.  fL    sq.  in.  •&       row        |^. 

(9)   57  .  2  .  80   (10)  42  .  8  .  124  (111  16  .  2  .  0 

29  .  3  .  34       36  .  8  .  139  14  .  3  .  24 


ac.  ro.        po.  Bq.  yd.    &q.  tt       sq.  In.  ac.  ro.         po 

(12)  247  .   1  .  14       (13)     39  .  7  .     12      (14)  245  .  3  .  19 
243  .  3  .  24  32  .  8  .   134  178  .  3  .  23 


(15)  Multiply  5  ac.  3  ro.  24  po.  by  16 ;  17  ac.  2  ro.  13  po. 
by  53. 

(16)  Divide  7  ac.  2  ro.  18  po.  by  21  ;  29  ac.  2  ro.  87  po. 
by  71. 

154.  Measures  of  Solidity 

1728  cubic  inches  make  1  cubic  toot,  written  1  cub .  ft. 
27  cubic  feet      make  1  cubic  yard,  written  1  cub.  yd. 

A  Cube  is  a  solid  figure  contained  by  six  equal  squares. 
Hence  a  cubic  inch  is  a  six-sided  figure,  each  of  whose 
sides  is  a  square  inch.  The  lines  that  form  the  bound- 
aries of  the  sides  aie  called  the  Edges  oi  the  Cube, 

Examples.  (Ixivi) 

Reduction. 

(1)  Reduce  7  cub.  yd.  13  cub.  ft.  to  cubic  feet ;  25  cub.  yd. 
5  cub.  ft.  143  cub.  in.  to  cubic  inches;  14  cub.  yd.  1374  cub. 
in.  to  cubic  inches. 

(2)  Reduce  74325  cub.  in.  to  cubic  feet ;  439284  cub.  in. 
to  cubic  yards. 

(8)  Reduce  6^  cub.  yd.  to  cubic  inchsB  ;  3  cub.  yd.  b\ 
cub.  ft.  to  cubic  inches. 

Addition. 

cnb.yd.  ciih.ft.       <mb.ln.  cub. yd.   cabjt.    enb.ln.  eau.Td    o«b.  ft.     oabjn 

(4)  57  .  13  .  672  (6)  43  .  7  .  1638  (6)  628  .  16  .  432 

32  .  25  .  493  26  .  22  .  472  237  .  19  .  688 

46  .  19  .  874  19  .  16  .  1384  764  .  10  .  1359 

76  .  8  .  687  46  .  13  .  427  446  .  0  .  1275 

4  .  26  .  1249  26  .  6  .  1286  729  .  11  .  846 

62  .  14  .  1324  88  .  18  .  276  862  .  6  .  1478 
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Stibtraction. 

eob.Td.  ctfl>Jt.     enbJc.  enb.7d.  enb^      eob.  in.  ;ub.  jA.  auaJL  mb,m 

(7)  47  .  17  .  543    (8)    247  .  19  .  1274   (9)   527  .     0         0 
38  .  23  .  726  239  .  18  .  1368     '     499  .  V*  .  258 

(10)  Multiply  26  cub.  vd.  6  cub.  ft.  49  cub.    in.  by  27  ; 
472  cub.  yd.  17  cub.  ft.  288  cub.  in.  by  53. 

(11)  Divide  78  cub.  yd.  13  cub.  ft.  252  cub.  in.  by  12; 
472  cub.  yd.  0  cub.  ft.  1416  cub.  in.  by  59. 

15  b  Measures  of  Capacity. 

2  pints  make  1  quart,    written  1  qt., 

4  quarts 1  gallon,    1  gall., 

2  gallons  ....  1  peck,      1  pk., 

4  pecks  1  busbel,   1  bus., 

8  bushels  ...  1  quarter, 1  qr.. 

Examples.    (Irxvii) 
Redtiction. 

(1)  Reduce  3  pk.  1  gall.  8  pt.  to  pints,  and  214  qr.  3^  boa. 
to  pint*. 

(2)  Reduce  4234  pt.  to  quarters,  and  3047  gall,  to  quarters. 

Addition. 

gall.   qt.    pt  bus.    pk.   gaU.  qr.    bas,    pk. 

(3)      4.3.1  (4)     4  .  3  .  1            (5)     42  .  5  .  3 

8  .  2  .  1^  5  .  2  .  li  27  .  7  .  2 

12.  8.0  1.8.1.  64.  3.1 

14  .  0  .  li  4  .  2  .  li  49  -  6  .  2 

6.2.1  8.1.0  12.  4.0 


Subtraction. 

gall.    qt.    pt.                      bus.    pk.  galL  qr.    boa.  pk- 

(6)     6  .  2  .  0              (7)    6  .  3  .  0  (8)     36  .  7  .  2 

4.8.1                       5.3.1  29. 7. 8 


(9)  Multiply  6  qr.  8  bus.  2  pk.  by  63,  and  15  qr.  2  boo. 
1  pk.  by  73. 

(10)  Divide  13  gall.  1  pt.  by  15,  and  348  qr.  0  bus.  1  pk. 
by  43 

155.  Tkoy  Weight. 

24  grains  make  1  pennyweight,  written  1  dwt. 

20  pennyweiglits  make  1  ounce,  written  1  oz. 

12  ounces  make  1  pound,  written  1  lb. 

Ciiiefiy  used  for  weighing  gold,  silver,  and  jeweia. 
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Examples!  ■    (ixxviii 
Reductiov . 

(1)  In  27  ounces  ot  go'  1  how  maay  T«ine  art'  there  ? 

(2)  Reduce  7  lb.;  14  lb.  8  cz.;  25  lb.  9  oz.  S  dwt.  to  pen- 
liyweights. 

(3)  Rednce  8  lb.  10  oz.  7  dwt.  6  gr.;  7  \h.  4  oe.    17  dwt. 
16  grains  to  grains. 

(4)  Reduce  3145  gr.  to  ounces  ;  42672  gr.   lo  lb. 
(6)  Reduce  72469  gr.  to  lb.  ;  8246  dwt.  to  ib. 


Addition. 

lb. 

oz. 

d-wt 

oa.    dwt.    gr 

lb. 

OS. 

dwt. 

ff 

(6)21 

.  2  , 

.  12 

(7) 

1  7  .   18  .   21 

(8) 

lb  , 

8  . 

6  . 

14 

27 

.  9  , 

.     4 

4  .      6  .   19 

12  . 

4  . 

17  . 

8 

8 

.  8  . 

.  17 

6  .  17  .  23 

5  . 

,  10  . 

13  . 

0 

14 

.  3  . 

,  19 

2.9.6 

42  . 

7  . 

16  . 

21 

7 

.  6  , 

,     8 

8  .  16  .  18 

12  . 

11  . 

19  . 

23 

Subtraction. 

OB. 

dwt. 

gi"- 

lb.       OB.     dwt. 

lb. 

OB. 

dwt. 

sr. 

(9)6  . 

19 

.  18 

(10) 

37  .     8  .     6 

(11) 

35  . 

,     9  . 

,     8  . 

22 

8  . 

14 

.  16 

29  .  10  .  18 

84  . 

11  . 

15  . 

28 

(12)  Multiply  7  lb.  5  oz.  9  dwt.  by  12;  6  lb.  8  oz.  19  dwt. 
•^y  21. 

(18;  Multiply  10  oz.  16  dwt.  28  gr.  by  87  ;  8  lb.  7  oz.  10 
dwt.  21  gr.  by  41. 

(14)  Divide  16  lb.  4  oz.  16  dwt.  by  8  ;  7  lb.  10  oz.  17  dwt. 
7  gr.  by  15. 

(16)  Divide  9  oz.  17  dwt.  8  gr.  by  37  ;  15  lb.  8  oz.  9  dwt. 
12  gr.  by  G3. 


157. 

^6  drachms 
16  ounces 
14  pounds 
25  pounds 
4  quarters 
20  hundredweight 1  ton. 


Avoirdupois  Weight 

make  I  ounce,  written  1  oz. 

1  pound,  1  lb. 

1  stone,  1  st. 

1  quarter,  1  qr. 

1  hundredweight  or  cental  .  ...  1  cwt. 


The  pound  Avoirdupois  contains  7000  grains  Troy. 
The  pound  Troy  contains  5760  grains  Troy. 

NoTK. — JLu  Great  Britain  28  pounds  make  1  quarter. 
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Examples-  (Ixidx) 
Rfdudicrn. 

{\)  xteduce  11  ewt.  to  oz. ;  17  lb.  to  dr.  ;  5  tons  to  lb. 

(2)  Reduce  6  tons  7  cwt.  to  oz.  ;  15  tons  2  qr.  to  lb. 

(3)  Reduce  3  cwt.  6)b.  5  oz.  to  dr.  ;  3  tons  15  cwt.  71b.  to  lb. 

(4)  Reduce  4763  oz.  to  cwt.  ;  3749  lb.  to  tons, 

(5)  Reduce  7432  oz.  to  cwt.  ;  247294  dr.  to  cwt. 


Addition. 

lb. 
(6)       3  . 
19  . 

7  . 
14  . 

8  . 

oa. 

3  . 

8  . 
10  . 

5  . 
15  . 

dr. 
9 
6 

13 
7 

14 

qr.       lb.      oa 
(7)        3   .   16   .     8 

4   .     7  .    12 
16  .  19  .     5 

8  .  20  .  13 
12  .     5  .     9 

cwt. 
{t         13  . 
11   . 
19  . 

16  . 

17  . 

qr. 

2  . 

3  . 

1  . 

2  . 
0  . 

lb. 

24 

6 

19 
9 

.     7 

Subtraction. 

lb. 

(  9)     16 

14 

oz. 
.  13 
.  11 

dr. 
.     5 
.  12 

qr.        lb.        02. 

(10)     17  .  13  .     3 

14  .   15  .  11 

cwt. 

ai)  19 

17 

qr. 
.   1   . 
.  3 

lb. 

.     4 

.  18 

tons.    cwt.    qr.  cwt.    qr.       lb.  tons.    cwt.    qr.      lb. 

(12)     37  .  19  .  2     (13)   16  .  n  .     3     (14)  74  .  15  .  1   .  13 

29  .  19  .  3  15  .  3  .  25  39  .  16  .  3  .  25 


(15)  Multiply  17  cwt.  23  lb.  14  oz.  by  7;  4  cwt.  17  lb. 
by  45. 

(16)  Multiply  6  cwt.  8  qr.  5  lb.  by  23;  10  oz.  9  dr.  by  37. 

(17)  Divide  ii  cwt.  2  qr.  8  lb.  by  12 ;  32  tons  15  cwt. 
1  qr.  by  40. 

(18)  Divide   16  cwt  3  qr.  9  lb.  bv  65  ;  37  tona  4  cwt. 
3  qr.  7  lb.  by  17. 

158.  Apothijcakies'    Weight. 

1.   Measures  of  Weight. 

437i  grains  make  1  ounce, 
16  ounces  make  1  pound. 
Tbe  grain  is  the  same  as  the  grain  Troy 
The  ounce  is  the  same  as  the  ounce  Avoirdupois. 
This  is  the  table  given  in  the  British  PharmacopoDia, 
Tlie  AvoirdupoiD  ounce  and  pound  ai"e  taken,  in  prefer* 
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ence  to  the  ounce  and  pound  Troy  of  the  old  table,  be- 
cause the  former  are  used  by  wholesale  dealers  in  drugs 
and  medicines.  In  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  grains,  and  the  drachni  5. 
of  60  grains. 

159.  2.  Measures  of  Capacity. 

60  Minims  make  1  fluid  draclim,  written  fl  dr., 

8  Fluid  Drachms         1  fluid  ounce,  fl  oz., 

20  Fluid  Ounces  1  pint,  0, 

8  Pints  1  gallon,  C. 

Note. — O  is  a  contraction  for  Ontavns  or  eight,  and  C  for 
Congius,  a  Roman  litjuid  ineasure. 

The  relation  of  the  measures  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  the  definition 

that  1  Minim  is  the  measure  of  -91  Grain  of  Water. 

The  connection  may  be  better  remembered  by  the  old 
rhyme. 

A  Pint  of  Water 

Weigiis  a  Pound  and  a  Quarter. 

160.  Multiplication  of  Comn  )und  Quantities  when 
the  multiplier  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxx). 

Multiply 

(1)  3  cwt.  2  qr.  12  lb.  by  3|-      (2)  6  lb.  5  oz.  4  dr.  by  2} 
(3)  4  mi.  3  far.  10  po.  by  IS^  (4)   15  yd.  2  ft.  3  in.  by  431 
(5)  37  ac.  3  ro.  8  po.  by  4  ,V      (6)  25  ac.  2  ro.  15  po.  by  29^ 
(71  27  sq.  yd.  7  sq.  ft.  36  sq.  in.  by  2%. 

161.  Division  of    Compound    Quantities  when  the 
divisor  contains  a  fraction.     (See 'page  128). 

Examples.  (Ixxxi). 
Divide 

(1)  5  cwt.  2  qr.  11  lb.  bv  2^  (2)  7  lb.  4  oz.  14  dr.  by  ll^i 
(3)  7  mi.  2  fur.  12  po.  by  4-,5.,-  (4)  17  yd.  1  ft.  3  in.  by  5^~ 
(5)  25  ac.  2  ro.  12  po.  by  4}  (6)  14  ac.  3  ro.  8  po.  by  8^ 
(7)  107  sq.  yd.  4  sq.  ft.  132  sq.  in.  by  18s. 
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16^.       XVII.  Fractional  Measures. 
Ex.  (1).  How  many  shillings  and  pence  are  there  ia 
I  of  a  pound  ? 

■^  jf  a  pound  =  |  of  20  shillings. 

5  '^  2  0       1   -IT 

:^  — r —  shulings. 

=  12s.  6(1. 
Ex.  (2).  Find  the  value  of  f  of  £15  5s.  Sd. 

J  of  £15  5s.  8d.  =  3  tunes  A  of  ^15  5s.  8d, 
=  3  times  i'2  3s.  Sd. 
=  £6  1  l.s. 
Or  thus  : 

I'j  .5.8 
3 


7    45  .  17  .  0 


£G  .11-0 
Ex.  (3).  Find  the  value  of  2f  of  -^^  of  5  acres. 
2  J  of  -A  of  5  acres  =  \^  of  -.^y  of  5  acres. 

1  1  X  3      r.  - 

= or  5  acres. 

4X22 

=  g  of  5  ac. 

=  V-  ac. 

^=  1  ac.  3  ro.  20  po. 

Gxamples.    (Ixxxii). 
Find  the  value  of  the  following  : 

(1)  I  of  £1 ;  I  of  £2  10s.  ;  f  of  ^5  18s.  5d. 

(2)  f  of  a  mile  ;  -i^^  of  an  acre  ;   |  of  a  cwt. 

(3)  2i  of  .654  9s.  8d. ;  3,\-  of  half-a-guinea  :  f  of  3|  of  a 
mile. 

(4)  I  of  4-  of  1-1%-  oi\'i  of  2470  guineas;    3  of  i  of  H 
gnineas. 

(5)  I  of  £1  +  I  of  Is.  +  i-  of  16s.  4d. 

(6)  A  of  ^1  +  ^  of  2s.  6d.  +  :  of  a  guinea. 

(7)  I  of  5  ac.  3  ro.  +  §  of  7  ac.  2  ro.  23  po.  -f  |  of  S  ro.  15 
po. 

(8)  7^  of  a  year  +  -5%-  of  a  week  +  i%  of  an  hour. 

(9)  ^  of  a  mile  +  |  of  a  fiirlong  + 1  of  a  yard. 
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(10)  I  of  2  cwt.  B  qr.  +  I  of  5  cwt.  3  qr.  14  lb.  4-  l  of  7|  lb. 
163.  The  following   are  examples  of  an    operation 
v/liich  is  the  converse  of  that  just  explained. 
Ex.   (1).  Express  14s.  7'/-  of  the  fraction  of  ^5.     \ 
14s.  7c/.  =  175(i.,  and  .£5  =  1200d.; 
Now  ld.  =  T2Vu  of  1200^. 

.-.  nrjd.  is  -iVuV  of  1200. 

Hence  the  fraction  required  is  V'APo  >  or  ^\V,  or  -4'^-. 
Ex.  (2).  Express  6  lb.  5  oz.  avoird.  as  the  fraction  of  3  lb. 
12  oz. 

6  lb.  5  oz.  =  101  oz.,  and  3  lb.  12  oz.  ==  00  oz.  ; 
•.  the  fraction  required  is  -^iV- 
Ex.   (3)  Express  f  of  5s.  9d.  as  the  fraction  of  As.  Id. 
5s.  9f^.=69rf.  and  As.  ld.--=55d. 
.-.  5s.  9d.  is  IS  of  4s.  Id.  ' 
.%  I  of  5s.  9d.  is  I  of  ii  of  4s.  Id. 
.*.  the  fraction  required  is  "      ^^  or  f|. 

Ex.  (4).  Express  f  of  2  ^  of  5  ac.  3  ro.  as  the  fraction  of  J 
of  14  ac.  2  ro. 

5  ac.  3  ro.  =  23  roods,  and  14  ac.  2  ro.  =  58  roods ; 
.'.  rraction  required  is  (■}  of  V^  of  23)  -r-  (i  of  58)  ; 

3x14x2  3x5  2x23  o^ 

or  -z — ; — r, — To-  or  -      „     or   5-^. 

7X3X3X58  58  •'«' 

Note. — There  are  several  modes  of  demanding  the 
operation  explained  in  the  foregoing  examples.  Thus 
the  demand 

I'/xpress  3  shillimfs  as  (lie  fraction  of  6  shillirujs,  may 
be  put  in  the  following  terms  : 

(1)  Eediice  3  sliillings  to  the  fraction  of  6  shilhngs  : 

(2)  What  part  of  0  shilhngs  is  3  shillings  ? 

(3)  Wliat  fraction  of  6  shillings' is  3  shillings? 

(4)  If  6  shillings  be  the  unit,  what  is  the  measure  of  3 
shillings  ? 

Examples  (Ixxxiii). 

(1)  Express  1  \d.  as  the  fraction  of  Gs.  H^d. 

(2)  Express  £10  5s.  4d.  as  the  friction  of  £11  Gs,  5d. 

(3)  Expz'ess  5s.  6d.  as  the  fraction  of  a  guinea. 

(4)  Beduce  9s.  lOhd.  to  the  fraction  of  Ids,  '2\d. 

<5)     Reduce  2  days  3  hrs.  5  min.  to  the  fraction  of  a  week. 
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(6]     Reduce  2  roods  20  poles  to  the  fraction  of  an  acrt*. 

(7)  What  fraction  is  8  lb.  1  o?..  19  dwt.  9  ^.    of  13  lb 
7  oz.  5  dwt.  15  gr.  ? 

(8)  What  part  of  2  qr.  10  lb.  7   oz.   9   dr.  is  1   qr.   7   oz. 
13  dr.  ? 

(9)  Wliat  fraction  of  4  lb.  1  oz.  8  dwt.  15  gr.  is  1  lb.  1  oz 
9  dwt.  15  tjrains.  ? 

(10)  If  the  unit  of  measurement  be  2^  yd.,  what  is  tho 
measure  of  2^  ft.  ? 

(11)  If  the  unit  of  measurement  be  5  inches,  what  is  the 
measure  of  ^^4^  of  a  mile.  ? 

(12)  What  fraction  of  2  ac.  37  po.  is  8  ac.  2  ro.  1  po.  ? 

XVIII.   Decimal  Measures- 

164.  Reduction  of  Decimax.s. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
•875  of  a  pound  ? 

•375  of  ^1  =(-375  X  '20)8. 
=7-5*. 
and  -5  of  la.  =  (-5  X  12)d. 

=  6d. 
.-.  -375  of  ^1  =  7s.  6d. 

The  operation  ie  performed  more  briefly  thus  : 
£ 

•875 
20 


8.  7-500 
12 


d.  6-000 

Ex.  (2).  Find  the  value  of  3-16876  of  £1. 
^£3-16875 
20 


$.  8-87500 
12 

d.  4-50000 

4 


f .  2-00000 
.-.  ^816876  =  ^8.  8«.  ^d. 
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Ex.  (3).  Find  the  value  of  -4256  of  125.  M. 

•4256  of  12s.  M.  =  -4256  of  i52d.  =  ('4^56  X  i52)d. 
■4256 
152 

8512 

21280 
4256 


64-6912 
.'.  Value  required  is  64*6912(i. 

Ex..  (4).  Multiply  27  ac.  8  ro.  14  po.  by  -285. 


27 
4 


a 


po. 
14 


111  ro. 
40 

4454  po. 
•235 


22270 
13362 

89U8 

40  1046-690 


26  .  6  09  po. 


ac.  6  .  2  ro.  6'69  po. 
Ex.  (6).  Find  the  value  of  -25  of  £1. 
25  of  jEI  =  'rf*-  of  ^1  =  JS  of  ^ei  =  v."*.  =  5».  lir</. 
Or  thus  : 


de'2655  

20 

».  611li  

12 

d.  1-8888 
Value  required  ib  5s.  l^d. 
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Examples-    (l"^^) 


Find  the  value  of 


(1) 

•625  of  £1. 

(2)     .£15-276. 

(8) 

^•009765. 

(4)     -9375  of  a  cwt. 

(5; 

•046875  of  1  lb.  avoir. 

(6)     2-003125  of  £8. 

(7) 

•425  of  3«.  4d. 

(8)     2-46875  of  il  3s. 

(9) 

•83  of  5s. 

(10)     4-13  of  12s  3<i. 

(11) 

•35  of  2qr.  14  lb. 

(12)     2-125  of  34  guineas. 

(13) 

2-1372  of  2  tons  5  cwt. 

(14)     6-247  of  £5.  2s   Qd. 

(16) 

•45  of  ^3.  lOa.4-^75  of  45.  8d.-|-3-245  of  3«.  4d. 

(16) 

•7  of  ^1  + -8  of  7s.  Qd.- 

-2-45  of  Is.  8d. 

(17) 

•285714  of  £B.  3s.+ -142857  of  ^3.  17s. -f -34  of  16s.  6ol. 

165.  The  following  examples  illustrate  the  operation, 
which  is  the  converse  of  that  ah'eady  explained. 

Ex.  (1).  Express  5s.  6d.  as  the  decimal  of  £1. 
68.  6d.  =  66d.,  and  £1  =  240(i.; 
.-.  6s.  6d.  =  ^of£l. 
Now  ,^  =  H  =  -275; 

.•.5s.  6(i.  =  -276of  jei. 
Or,  more  briefly,  thus : 

12     60    d. 

20 


5^6 


•275  £. 


Where  we  first  express  Qd.  as  the  decimal  of  a  shilling, 
i.  e.  -6,  and  then  express  5 '6s.  as  the  decimal  of  a  pound,  t.  e. 
-276. 


Ex.  (2).  Exnress  £7.  15s.  lO^d.  as  the  decimal  of  £1. 

2^0 


4 
12 
20 


10^6 


15^875 


£     7-79375 
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Ex.  (3).     Express   £3    5*-.    dd.    as   the    decimal   of 
25  7*.  6d. 

3.5.9  5.7.6 

20  '^0 

65  107 

12  12 

789  1290 

fJn-W                 7  89     _  2GS  _  1*L3    _  .pi  1 
LNOW  T2^^cr—  4T50—      4,1     —    ^  ^ '- 

.-,   £5  5s.  6d.  is  -611 of  £5  7s.  Gd. 

Ex.  (4)^     Express  |  of  5s.  9^d.  as  the  decimal  of  | 

i  (is.  2d.  ' 

6>i.  9^d^  =  277(/. ;  and  6s.  2d.  =  296q. 

I  X  277 
.■.   I  uf  5».  9|rf.  is  '^'"""Tof!  ot  J  of  6s.  2d. 

Now   l2lS,.liLiiIIil^_T38.. -l-Osq 


5^ 

Examples  (Ixxxv) 

(1)  Express  6  cwt.  2  qr.  7  lb.  as  the  decimal  of  a  ton. 

(2)  Expi'ess  12  grains  as  the  decimal  of  a  lb.  troy. 
(3 1  What  decimal  of  10  giiineas  is  £1  19.?.  -i^d.  ? 
|4j  Express  |  of  lis.  id.  as  the  decimal  of  =£1. 

(5)  Reduce  345  of  half  a  guinea,  to  the  decimal  of  2.s    6d. 

(G)  Express  |  of  2  qr.  14  lb.  as  the  decimal  of  a  cwt. 

(7)  Express  4g  of  7  oz.  4  dwt.  as  the  decimal  of  a  pound 
roy. 

(8)  Eeduce  3^  of  1 }  of  5  cwt.  2  qr.  21   lb.  co  the   decimal 
3f  a  ton. 

(9)  Wliat  decimal  of  a  jjound  troy  is  f  of  a  dwt.  '? 

(10)  Reduce  3J  guineas  to  the  decimal  of  £2  15s. 

(11)  Reduce  2s.  6c/o  to  the  decimal  of  -jV  of  £1. 

(12)  E-xpress  18s.  4ici.  as  the  decanal  of  £1000. 

(13)  Reduce  X'24-25  -i-  3-4125s.  ■*■  9-25d.    to   the   decimal 
jf  £10. 

(14)  Express  -43  ©f  8s.  3d.  as  ihe  decimal  of  oi  of  £9. 

(15)  Express  04  of  £2  Si.  +  -23  of  8s.  9d.  as  the  decimal 
.>f  -245  of  .£4  3s.  M. 
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EXAMINATION  PAPERS. 
I.     Measures  of  Time. 

(1)  A  gidereal  day  is  less  than  a  solar  day  by  3  minntes  56 
seconds  ;  in  how  many  days  will  the  difference  amount  to 
24  hours  ? 

(2)  If  Sirius,  one  of  the  brirjhtest  of  the  fixed  stars,  which 
is  probably  692200  times  farther  from  the  earth  than  the 
sun,  were  suddenly  extino^nished,  for  how  long  would  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposing 
the  sun's  mean  distance  from  the  earth  to  be  91713000 
miles,  and  that  light  from  the  sun  reaches  the  earth  in  B  min. 
18  sec.  ? 

(3)  The  exact  length  of  the  year  being  365  days  5  hrp48 
min.  49'7  sec,  and  computing  time  as  at  present,  find  the 
error  in  12000  years. 

(4)  The  Olobe  newspaper  of  Monday,  18th  June,  1877, 
bears  the  number  8505.  Supposing  the  paper  to  have  been 
pubUshed  every  week  day  without  intermission,  and  num- 
bered consecutively,  give  the  day  of  the  week,  naonth,  and 
year,  when  No.  1  was  published. 

(6)  There  was  a  full  moon  on  June  26,  1858,  at  9  hrs.  13 
min.  a.m.  The  interval  between  successive  full  moons  has 
since  been  on  the  average  29  days  12  hrs.  47  min.  30  sec. ; 
how  many  full  moons  happened  until  December  31,  1873, 
and  when  did  the  last  take  place  within  that  period  ? 

n.     Measures  of  Length. 

(1)  Reduce  9  mi.  7  fur.  39  per.  5  yds  1  ft.  9  in  to  inches, 
and  show  that  the  work  is  correct  by  changing  it  to  miles, 
&c. 

(2)  The  fore  wheel  of  a  carriage,  which  is  11  ft.  in  circum- 
ference, makes  718  revolutions  more  than  the  hind  one  io 
going  7  miles  ;  find  the  circumference  of  the  hind  wheel. 

(3)  A  train,  vi-hich  travels  at  the  uniform  rate  of  66  ft.  a 
second,  leaves  Toronto  for  Montreal  at  6.25  a.m. ;  when  will 
it  reach  Montreal,  the  distance  being  333  miles?  At  what 
distance  from  Montreal  will  it  meet  a  train  which  leaves 
Montreal  for  Toronto  at  8  a.m.,  and  travels  one  third  faster 
than  it  does  ? 

(4)  From  Ephesns  to  Cunaxa,  Xenophon  with  the  army  of 
Cyrus  marched  16050  stadia  of  202  yards  9  inches  each  in  93 
days.  Find  the  average  length  of  a  day's  uarch  in  miles 
and  yards. 
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(5)  How  many  strokes  of  his  legs  must  a  person  on  a 
bicycle  give  in  going  26  miles,  supposing  each  wheel  to  have 
a  circumference  of  3^  yards,  and  that  2  strokes  turn  the 
wheel  once  round.  ? 

m.     Measukes  of  Sxjbfaoe. 

(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  are 
the  corresponding  units  of  area  and  volume  ?  Exemphfy, 
when  the  lineal  unit  is  12  inches, 

(2)  If  a  halfpenny  piece  be  one  inch  in  diameter  how 
many  can  be  laid  in  rows  touching  each  other  on  a  table 
which  is  7  feet  6  inches  long  and  3  feet  4  inches  wide ;  and 
what  is  their  amount  ? 

(3)  Divide  17ac.  2r.  88per.  19yds.  7ft.  45in.  among  A,  B, 
and  C,  giving  to  B  as  much  again  as  to  A  and  to  C  f  of  what 
A  and  B  got. 

(4)  If  68  bales  of  linen  contain  67048  yards,  and  each  bale 
•jontains  84  pieces,  and  each  piece  the  same  number  of  yards 
how  many  yards  are  there  in  each  piece  ? 

(5)  If  the  pressure  of  the  atmosphere  at  the  surface  of  the 
earth,  when  the  barometer  stands  at  30  inches,  be  15  lbs.  on 
the  square  inch,  what  is  the  pressure  in  pounds  on  the 
surface  of  the  human  body,  supposing  it  to  be  15  square 
feet?  What  would  be  the  difference  of  the  pressure  when 
the  barometer  stands  at  29  inches? 

IV.     Measures  of  Capacity. 

(1)  What  will  2  bushels  3  pecks  8  quarts  of  strawberries 
amount  to  at  12^  cents  per  quart  ? 

(2)  A  laborer  dug  130  rods  4  yards  2^  feet  of  ditching  at 
32^  per  rod,  for  which  he  is  to  take  $100  in  cash,  and  wheat 
alk87^  cents  per  bushel.  To  what  quantity  of  wheat  will  he 
be  entitled  ? 

(3)  A  grocer  exchanged  29  gal.  8  qt.  1  pt.  of  brandy,  at 
43^  cents  [ter  gallon,  for  rye  at  31 1^  cents  per  bushel.  What 
quantity  of  rye  did  he  thus  attain  ? 

(4)  I  wish  to  put  111  bu.  2  pk.  4  qt.  of  grain  into  bags 
that  shall  contain  2  bu.  1  pk.  4  qt.  each;  how  naany  bags 
will  be  required  ? 

(6)  A  farmer  had  a  field  of  com,  consisting  of  129  rows, 
and  each  row  contained  95  hills,  and  each  hill  had  on  an 
average  4^  ears  of  corn  ;  if  it  takes  8  ears  of  corn  to  make  a 
quart,  what  is  the  produce  of  the  field  worth  at  45  centb  pei 
oushel  7 
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V.     Measures  of  Weight. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opium 
at  37^  cents,  per  ounce,  and  sell  by  Troy  weight  at  40  cents 
per  ounce,  should  he  gain  or  lose  by  so  doing,  and  hovi 
much.  ? 

(2)  A  person  purchases  goods  at  the  rate  of  $1.80  per 
pound  Troy  weight,  and  sells  them  again  by  Avoirdupois 
weight  ;  at  what  rate  must  he  sell  per  ounce  so  as  exactly  to 
reimburse  himself.  ? 

(3)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplying  the  same  weight  by  another  whole  number  the 
result  is  8  lbs.  11  oz.  16  dwts.  16  grs.     Find  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  89  rmles  1  fur.  1  per. 
and  9  in. 

(5)  Find  the  value  of  500  times  the  diflference  between  an 
eighty-fourth  part  of  2^  cwt.  and  a  thirtieth  part  of  1  cwt. 
0  qr.  8  lb.  (28  lbs.  to  the  quarter.) 

XIX.    Practice. 

166.  Practice  is  the  name  given  to  a  method  by 
which  we  find  the  cost  of  any  number  of  articles  of  the 
game  kind  when  the  price  of  one  is  given,  or  the  cost  of 
any  quantity  of  goods  of  mixed  denominations,  when  the 
cost  of  a  single  unit  of  any  denomination  is  given. 

I.     Simple  Practice. 

"When  the  articles  are  of  the  same  kind  or  denomi- 
nation. 

Ex.  (1).  Suppose  I  have  to  find  the  cost  of  2-^8 
articles  at  3*.  4rf.  each. 

Knowing  that  3«.  4(£.  is  one-sixth  part  of  £1, 1  reason, 
thus  :  if  the  articles  had  cost  £1  each,  the  total  cost 
would  have  been  £2478  ; 
.-.  as  they  cost  I  of  £1  each,  the  cost  will  be  £^^,  or  ^6413 

The  process  may  bt  written  thus  : 
3«.  4i.  is  J  of  JEl|i£2478  =  cost  of  the  articles  at  ^£1  each. 

J418  =^  cost  of  the  articles  at  88.  4<i.  each. 
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Ex.  (2).  Find  the  cost  of  2897  articles  at  £2. 12«.  9d. 
each. 

£       8.     d. 
^62  is  2  X  £1\  2897  .     0.0  =  cost  ^1  each. 


105.  is  ^  of  £1 
2s.  is  ^  of  105. 
8d.  is  I  of  2s. 
Id.  is  I  of  8d. 


5794 

1448 

289 

96 

12 


00 
10 
14 
11 
1 


0  = £2. 

0  = 1G«. 

0  = 2s.. 

4=  8d.. 

5  = Id.. 


JE7640  .  16  .  9  =  cost  at  J2. 12a.9d.  each 
NoTK. — A  shorter  method  would  be  to  take  the  parts 
thus : 

10s.  =  i  of  £1;  2s.6d.  =  i  of  10». ;  Sd.  =:  ^  of  28.  6d. 
Ex.  (3).  Find  the  cost  of  425  articles  at  £2.  18*.  id. 
each. 

Since  £2.  18a.  id.  is  the  difference  between  £8  and 
Is.  8d.  (which  is  j\  of  £1),  tlie  shortest  com-se  is  to  find 
the  cost  at  £8  each,  and  to  subtract  from  it  the  cost  at 
\s.  8d.  each,  thus  : 

£        8.     d. 
£S  is  3x£l  425  .     0.0  =  cost  at  £1  each- 


Is.  8d.  is  t',  of  £1 


1275  .0.0 
85  .     8.4 


.£3 

.Is.  8d.  each. 


£1239  .11.8=  cost  at  £2  18s.  id.  each. 
Ex.  (4).  A  bankrupt  pays  6s.  7^.  in  the  pound  : 
what  is  tlie  dividend  on  a  debt  of  £362.  15s.  ? 
£        8.     d. 
68.  is  i  of  £1      362  .  16  .  0       =  amount  of  debt. 


Is.  is  J  of  5s. 

fid.  is  \  of  Is. 

lid.  is  I  of  6d. 


90  .  13  .  9         =  amount  at  5s.  in  the  £. 
18  .     2  .  9         =  Is 

9  .     1.4-5      = Gd 

2.5.   4125  = lid 


£120  .     3  .  2-625  =  amount  at  6«.  l^d.  in  £. 

Note.— Sborter  thus  :  4s.  =  j^  of  £1;  2s.  6(i.  =  i  of  £1  ; 
lid.  =  ^  of  2s.  6d. 

Ex.  (5).  Find  the  cost  of  784i  articles  at  £2.  12».  104, 
each. 
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The  cost  at  £1  each  is  £784.  10«. 

784  .  10  .  0  ==  coat  at  £1  each, 
2 


lOs.  is  ^  of  ,£1 

1569  . 

0 

0  = 

....  £2  each. 

2s.  is  i  of  10s. 

392  . 

6 

0  =  .... 

....  10« 

lOrf.  is  r*,  of  10s. 

78  . 

9 

0= 

....  2s 

32  . 

13 

9  =  .... 

....  lOd 

£2072  .     7  .  9  =  cost  at  £2.  12«.  lOd.  each. 
167.  '^6  fi'actious  of  a  Unit,  which  have  for  their 
numerator  Unity,  are  called  Aliquot  Parts  of  the  unit. 
Thus  5*.,  being  \  of  £1,  is  an  aliquot  part  of  a  pound  ; 
and  5  lb.  being  ?  of  1  qr.,  is  au  ahquot  part  of  a  quarter. 
Examples-  (Ixxxvi) 
Find  the  cost  of  the  following  articles  : 
(1)     4321    at  £1.  17s.  '6\d.       (2)     2175  at  £2.  15s.  i^d. 
3768^  at  £1.7s.  4ir/.  4)     4276  at  £12.  lis.  5^,d. 

5783    at  £14.  ^s.  iSU.       (6)     8689f  at  £16.  12s.  M. 
7483    at  £22.  13s.  iU. 

What  is  the  divadenil  on  £4284.  10s.  at  5s.  6d.  in  the  £? 
What  is  the  dividend  on  £4975  at  3s.  4^d.  in  the  £? 
What  is  the  dividend  on  £3729.  18s.  6(i.  at  7«.  Q^d.   in 
the£? 

n.     Compound  Pbaotigb. 

Ex.  (1).     When  we  have  to  find  the  cost  of  a  quantity 

of  goods  of  mixed  denomination  (as  14  cwt.  3  qr.  17  lb.), 

the  cost  of  a  single  unit  of  one  of  the  denominations  being 

given  (as  £8.  7s.  OtZ,  per  cwt.  of  112  lbs.)  we  proceed  thus  : 

JB.      ».     d. 
14  cwt.  is  14  X  1  cwt.j  8  .     7  .     6     ~  cost  of  1  cw* 

2 


(8) 

h(7) 
(8) 

(9) 
-^10) 


6  .   15 


2  qr.  is  i  of  1  cwt. 
1  qr.  is  ^of  2  qr. 
14  lb.  is  ^  of  1  qr. 
21b.  is}  of  14  lb. 
1  lb.  is  i  of  2  lb. 


5 

13 
16 


£50.   6 


0     =  cost  of  14  cwt. 

9     ^  2qr. 

10^  =^  1  qr. 

51   =■ 14  1b. 

2^1=  21b. 

7;i-  lib. 

1()^=  cost  of  14cwi.3qr.171b. 
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Ex.  2.     What  is  the  rent  of  1'2  ac.  8  ro.  26  po.  a: 
£3.  5s.  an  acre  ? 

£.  s.       d 

3  .  5.0        =  the  rent  of  1  acre. 


12  ac.  is  12  X  1  ac. 


2  ro.  is  ^  of  1  ^« 
1  ro.  is  ^  of  2  ro, 

:~    1    „!•  1    


ao. 


ru.  iw  f  ui  -i  ru 
20  po.  is  ^  of  1  ro. 
6  po.  is  j  of  20  po. 
1  po.  is  ^  of  5  po. 


(I  . 
12  . 
16  . 

8. 

2. 


0 

—  

12  ac 

6 

^=  

2  ro. 

3 

=  

1  ro. 

1-5 

—    

20  po 

0-375=  5  po. 

4-875=:  1  po. 


£41  .  19.     3-75   =therentofl2a.3r.26p. 

Note. — When  the  divisor  is  any  number  less  than  12 
(except  7)  it  is  desii-able  to  employ  decimals,  instead  of 
vulgar  fractions,  to  express  thef  result  gf  the  division 
after  the  line  of  pence. 

Examples-    (l''^"'''") 

(1)  5  ac.  3ro.  4  po.  4^  yd.  at  £10  per  rood. 

(2)  12  cwt.  3  qr.  22  lb.  12  oz.  at  £3.  1&«.  2d.  per  cwt. 

(3)  10  ac.  3  ro.  26  po.  at  £2.  18s.  lO^t/.  per  acre. 

(4)  6  tons  12  cwt.  3  qr.  lO^lb.  at  £3.  14s.  8^d.  per  cwt. 

(5)  63  cwt.  3  qr.  17j  lb.  at  12  guineas  per  ewt. 

(6)  29  ac.  3  r^  5  po.  at  100  guineas  per  acre. 

(7)  IG  oz.  6  dwt.  20  gr.  at  £3.  17s.  6d.  per  oz. 

(8)  25  ac.  1  ro.  10  po.  at  ^42.  2s.  4rf.  per  acre. 

(9)  13.  cwt.  3  qr.  17  lb.  at  £22  8s.  pfr  cwt. 
(10)  319  cwt.  3  qr.  16  lb.  at  £2.  12s.  6d.  per  cwt. 

Invoices  anrf  Accounts. 

168.  An  Invoice  is  a  statement  in  detail,  sent  by  a 
Seller  to  tlie  Buyer  at  the  time  the  goods  are  delivered 
to  the  Buyer,  of  the  quantity,  description,  and  price  of 
the  goods. 

An  Account  is  a  statement  sont  by  the  Seller  to  the 
Buyer  at  tlie  end  of  a  term  of  credit,"  shewing  the  totals 
and  dates  of  each  Invoice  and  the  sum  total  of  the 
whole. 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Detailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  term  of  credit,  shew- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Seller 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered, 
i.e.,  sent  in  to  the  Buyer. 

Specimen  of  an  Invoice, 

m 

Toronto,  June  20,  1877. 
John  Smith,  Esq., 

Bought  of  J.  Jones  &  Co.,  21  Front-st. 


6  lbs.  of  Tea at  75  cts 

8  lbs.  of  Loaf  Sugar... at  12^  cts 

2ilb8.  of  Butter at  30  cts 

\ 


e 

eta. 

3 

7S 

1 

00 

0 

75 

6 

50 

Specimen  of  an  Account 

Toronto,  July  21,  1877. 


John  Smith,  Esq., 


To  J.  Jones  &  Co.,  21  Front-st. 


1877   I 
June  20  To  Goods,  as  per  invoice 
June  28  To  do 

July  3..  I  To  do 

Ju1v12.|To  do 


e   

6 

7 
3 
2 

Ct8. 

50 

ho 

fiO 

97 

19  1  17 
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Specimen  of  a  Detailed  Account. 

Toronto,  July  21,  1877. 
Jolin  Smith,  Esq., 

To  J.  Jones  &  Co.,  21  Front-st. 


IS? 

7 

June 

21 

(1 

20 

<< 

2) 

June 

2.3 

" 

2^ 

July 

n 

" 

o 

July 

12 

a 

12 

l( 

12 

5  Vns.  of  Tea at  75  cts. 

8  lbs.  of  Loaf  Sugar. ..at  12A  cts. 

2V  lbs.  of  Lutter at  Bo'cts. 

1  bbl.  of  Flour at  6G 

13  lbs.  of  Cheese at  10  cts. 

12  Ib.s.  of  Biscuit at  15  cts. 

G  jars  of  Pickles  at  oO  cts. 

1  gal.  of  Coal  Oil 37  cts 

8  lbs.  of  Sugar 11  cts 

8k  lbs.  Eaisins 12  cts 


^ 

cts. 

8 

7? 

1 

00 

75 

G 

(10 

1 

80 

1 

80 

1 

80 

37 

02 


I  19  I  17 


Examples  (Isxxviii) 

Make  out  invoices  of  the  following  sales,  supplying  names 
and  dates  of  j'our  own  selection  : 

(1)  100  yds.  of  broadcloth  at  83.25  per  yard;  2500  yards 
of  sheeting  at  12  cts.  per  yard  ;  oijJO  yards  oc  prints  at  IB  cts. 
per  yard  ;  30 J  yds.  of  Frencli  silk  at  §1.75  per  yard. 

(2)  5  lbs.  of-ljlack  tea  at  70  cts.  ;  2}  lbs.  of  green  tea  at  90 
cts. ;  15.V  lb.  of  lump  sugar  at  12  cts. ;  17  lb.  oc  brown  sugar 
at  9  cts.  ;  7h  lb.  of  raisins  at  20  4  lb.  currants  at 
at  13  cts. 

Make  out  accounts  of  the  llowing  Bales,  Eupplj'ing  names 
and  dates  or  your  own  selecticu: 

(d)  39:Vyd.  of  Brussels  caqK-t  at  $1.50;  G2|  yd.  of  Kid- 
derminster carpet  at  \fi.lO;  27yd.  of  -witting  at  23  els.; 
31 7  yd.  of  drugget  at  G5  cts.;  43^  yd.  of  India  matting  at 
18'cts. 

(4)  23  yd.  of  black  silk  at  §2.15;  17  yd.  of  ribbon  at  23 
cts. ;  13Ayd.  of  .silk  velvet  at  25  cts. ;  1|  doz.  pairs  of  stock- 
ings at  45  cts.  a  pair  ;  5  pairs  of  gloves  at  $1.25  ;  18  3d.  of 
mushn  at  17  cts. 

(5)  G  pairs  of  blankets  at  So. 53;  12.^  yd.  of  jneiino  at 
45  cts. ;  ia^  yd.  of  cloth  at  S3. 25  ;  5^  yd.  of  flannel  at  30  cts.; 
2  counterpanes  at  Q-i.:.3  f.neh ;  2.34.  yd.  of  calico  at  15  cts. 
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XX.    Problems. 

169.  Tho  Umtan/  Method,  which  is  rapidly  displac- 
ing the  RuJe  of  Three,  will  be  graduaUy  explained  in 
this  and  tho  succf.eding  Sections. 

Ex.  (1).  If  23  bullocks  cost  $483,  what  is  the  cost 
of  1  bullock  ? 

Since  23  bullocks  cost  $483, 

1  buUock  will  cost  $V/  or  $21. 

Ex.  (2).     If  7  men  do  a  piece  of  work  in  12  days, 
how  long  will  it  take  1  man  to  do  it  ? 
Smce  7  m(>n  can  do  the  work  in  12  days, 

1  man  can  do  the  work  in  (7  X  12)  days,  or  84  days. 

Ex.  (8).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 

Time  for  28  men  to  do  the  work  =  42  days. 

"         I  man    "  "        =  28  <  42  days. 

"       21  men    "  "        =  ^^  ^  ^^  days. 

=  56  days. 

Ex.  (4).  [f  75  men  finisb  a  piece  of  work  in  12  days, 
how  many  men  will  finish  it  in  20  days  ? 
In  12  days  the  work  is  done  by  75  men. 
In  1  day  the  work  is  done  by  (12  X  75)  men, 

In  20  days  the  work  is  done  by     ^J '^  men,  or  45  men. 

Ex.  (5).  A  bankrupt's  debts  are  $2520,  and  his  assets 
(that  is  the  value  of  his  property)  ai'e  $1890  ;  what  can 
he  pay  in  thu  dollar. 

In  the  plact)  of  $2520,  he  can  pay  $1890, 
In  the  place  of  $1,  he  can  pay  $^||8  or  $|,  or  75  cts. ; 
.'.  he  pays  75  cents,  in  the  dollar. 

Ex.  (6).  A  bankrupt's  debts  are  £42G4,  and  he  pays 
12«.  Qd.  in  tlie  pound  ;  what  are  his  assets  ? 
That  which  he  has  to  meet  a  debt  of  £1  is  12^». 
That  which  he  has  to  meet  a  debt  of  je4264  is  (4264xl'^)s.; 
.-.  tiis  assets  are  — — ^ — -$,  or  ^2666. 
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Ex.  (7).  If  27  men  can  do  a  piece  of  work  in  14  days, 
working  10  Lours  a  day,  bow  many  hours  a  day  must 
12  men  work  to  do  the  same  in  45  days  ? 

Since  27  men  can  do  the  work  in  (14x10)  hours,  or  140 
hoars, 

1  man  can  do  the  work  in  (27x140)  hr. 
.'.  12  men  can  do  the  work  in  ?JJ^L*2  hr.,  or  815  br. 

I  3 

Now  815  hours  have  to  be  distributed  equally  over  45  days; 
.'.  the  number  of  hours  they  work  each  day  =  W  or  7. 

Ex.  (8).  n  7  lbs.  of  tea  cost  ^5.60,  what  wiU  be  the 
cost  of  12  lbs.  ? 

Since  7  lb.  of  tea  cost  f  5.60, 

1  lb.  of  tea  costs  ^^,  or  80  cts., 

7 

/.  12  lb.  of  tea  cost  12  x  80cts.  or  $9.60 

Ex.  (9).  If  9  horses  can  plough  46  acres  in  a  certam 
time,  how  many  acres  can  12  horses  plough  in  the  same 
time  ? 

Since  9  horses  can  in  the  given  time  plough  46  ac, 
1  horse  can  in  the  given  time  plough  Y  ^o- 
.*.  12  horses  can  in  the  given  time  plough  liL2i*«  ac, 

or  61  i  ao. 

Ex.  (10).  If  15  horses  can  plough  a  certain  quantity 
of  land  in  five  days,  how  many  horses  wHl  be  required 
to  plough  it  in  three  days  ? 

In  5  days  the  land  can  be  ploughed  by  15  horses ; 

In  1  day  the  land  can  be  ploughed  by  (5x16)  horses ; 

6  "^  15 

In  8  days  the  land  can  be  ploughed  by — i^ ,  or  25  horses. 

8 

Note  I. — In  simple  questions  of  this  kind  we  ha\^  a 
iupposiiion  and  a  demand.  Each  contains  two  kinds  of 
things  ;  in  the  supposition  the  magnitudes  of  both,  kinds 
are  given  ;  in  the  demand  a  magnitude  of  one  kind  is 
given,  and  the  appropriate  corresponding  magnitude  of 
the  other  kind  has  to  be  found.  The  first  line  of  the 
solution  contains  tlie  magnitudes  of  the  supposition  so 
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arranged,  that  at  the  end  of  the  line  ire  haw  that  kind  of 
thiyig,  of  uhich  the  mayniiude  is  re<]uired  in  l/i4  demand, 
Tiius  in  Ex.  (10)  the  order  of  tlie  supposition  ia 
changed,  and  the  magnitude,  15  horses,  put  at  tlie  end 
of  tlie  hne,  because  we  have  to  find  how  many  horses 
will  be  requiied  in  the  demand. 

Eiamples-  (l^^i^) 

(1)  If  a  man  walk  62  miles  in  4  days,  in  how  many  days 
will  he  walk  G3  miles  ? 

(2)  If  12  men  reap  a  field  in  4  days,  in  what  time  will  82 
men  reap  it  ? 

(3)  If  850  acres  of  land  cost.  $61250,  what  wiU  273  aciM 
cost  ? 

(4)  How  many  men  can  perform  in  12  days  a  piece  of 
work  which  15  men  can  perform  in  20  days  ? 

(5)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  86 
acres  ? 

(6)  If  a  man  walk  116  miles  in  8  days,  how  far  will  he 
walk  in  14  days? 

(7)  A  farmer  sells  a  flock  of  270  sheep  at  $240  a  score, 
what  does  he  get  for  them  ? 

(8)  A  serrant's  waj^es  being  8108  per  annum,  how  much 
ought  she  to  receive  for  7  weeks  ? 

(9)  A  clerk's  salary  is  £191.  12*.  Gd.  per  annum;  what 
ought  he  to  receive  for  60  days  service  ? 

(10)  A  ship  performs  a  voyage  in  63  days,  sailing  at  the 
rate  of  6  knots  an  hour  ;  how  long  would  it  take  her,  if  she 
sailed  i>c  the  rate  of  7  knots  an  hour  ? 

(11)  A  baukrapt's  effects  are  worth  8860,  and  his  debta 
are  8 1300  ;  what  does  he  pay  in  the  dollar  ? 

Note  II. — To  one  of  the  magnitudes  in  a  supposi- 
tion tliere  is  a  corresponding  magnitude  of  the  same 
kind  in  the  demand,  and  these  magnitudes  must  be  ex- 
pressed in  units  of  the  same  denomiuation. 

Ex.  A  man  walks  1  m.  1  fur.  7  po.  in  20  minutes ;  how 
lonar  will  he  take  to  walk  41  m.  2  fur.  12  po.  ? 

Uere     ^       1  m.  1  fur.  7  po.  =  867  poles, 
and  41  m.  2  fur.  12  po.  =  13212  poles. 

Then  he  walks  367  poles  in  20  minutes ; 
he  walks     1  pale  in  riVr  min.; 
he  walks  13212  poles  in  U^y^\^-J.  njin.,  or  720  mki. 
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lixampies  (l!cxxix) — continued. 

(12)  If  3  bushels  of  wheat  be  worth  §3.50  what  is'  the 
woi-th  of  43  qr.  6  bus.  ? 

(13)  If  15  yards  of  silk  cost  SG.75  how  much  will  20  yd, 
1  ft.  cost  ? 

(14)  If  3  cwt.  3  qr.  cost  $27,  what  will  be  the  cost  of 
2cwt. 

(15)  If  2  cwt.  3  qr.  7  lb.  cost  £5  17s.  8^d.  what  is  tha 
cost  of  9  cwt.  ? 

170.  Problems  involving  Fractions. 

Ex.  If  ^  of  an  estate  be  worth  §1500,  what  is  the 
■value  of  -J  of  the  estate  ? 

Since  f  of  the  estate  is  worth  $1500, 
I  of  the  estate  is  worth  $^^. 
.  .  the  estate  is  worth  $JJlliL^  or  83500, 
Hence  |  of  tlie  estate  is  worth  $ii!-^i^  or  §2800. 
Examples  (xc). 

(1)  If  i  of  an  estate  be  worth  $7520  ;  what  is  the  value  of 
f  of  the  estate  ? 

(2)  A  persons  owns  f  of  a  ship  and  sells  f  of  his  share  for 
#1260  ;  what  is  the  value  of  the  ship  ? 

(3)  If  3t  lb.  of  tea  cost  iSs.  3d.  how  much  can  I  buy  for 
£4  3s.  ..lOicf . 

(4)  If  -1^-  of  a  piece  of  work  be  done  in  25  days,  how  much 
will  bo  done  in  llj  days  ? 

(5)  A  man  walks  18  m.  2  fur.  2G  po.  3^  yd.  in  5^  hours. 
How  long  does  he  take  to  walk  a  mile  and  a  half? 

(6)  A  gentleman  possessmg  -f^-  of  an  estate  sold  j  of-jn 

of  his  sliare  for  $003.12.^  ;  what  would  i  of -iV  of  the  est&U 
eell  for  at  the  same  rate  ? 

(7)  If  the  carriage  of  15"5  cwt.  of  goods  for  60  miles  cost 
$3.10,  how  far  ought  3.25  cwt.  to  be  earned  for  the  same 
money  ? 

(8)  \Vliat  is  the  value  of  -iV  of  -t\-  of  a  vessel,  if  a  person 
who  owns  "iV  of  it  sell  ^  of  jl  of  his  share  for  $140J. 

(9)  When  the  ounce  of  gold  is  worth  £'dS'i,  xfh».i  is  tha 
cost  of  .04  lb.  ? 
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(ID)  Tf  tbo  price  of  candles  8i  inches  lon^  be  9d.  per 
half-dozon,  ami  that  of  camllos  of  the  same  thickness  auj 
qnaluy  in]  inches  long  be  lid.  per  half-dozen,  which  kind 
do  you  advise  a  person  to  buy  ? 

(11)  If  the  carnage  of  CO  cwt.  for  20  miles  cost  £14 J,- 
what  weight  can  be  carried  the  same  distance  for  X'S^^^  ? 

COMPLEX  rnOBLEMS. 

171.  We  now  proceed  to  cases  in  wLiicL  the  sxippo- 
sition,  expressed  in  the  simplest  form,  contains  mort 
than  tioo  vuignitvdes,  the  demand  containing  the  same 
numher  of  magiaitudes,  all  of  which  are  given,  except 
one,  which  has  to  he  found. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  6  days,  how 
many  horses  will  plough  G4  acres  in  8  days  ? 
In  6  days  9G  acres  can  be  ploughed  by  12  horses. 
In  1  day  9G  acres  can  be  ploughed  by  0x12  horses. 
In  1  day  1  acre  can  be  ploughed  by  ^  ^J"  horses. 
In  8  days  1  acre  can  be  ploughed  by  '  ^  ^ '''  horses. 
In  8  days  04  acres  can  be  ploughed  by  ^  *  '^  °  ^  ^  *    horses, 

.•.  the  number  of  horses  required  is  6. 
Ex.  (2).  If  35  bushels  of  oats  last  7  horses  for  20  days, 
how  many  days  will  9G  bushels  last  18  horses  ? 
85  bushels  last  7  horses  for  20  days.     ' 
1  bushel  lasts  7  horses  for  §  y  days. 
1  bushel  lasts  1  horse  for  ^  ^j^"  days. 
96  bushels  last  1  horse  for  »*  Y^""""  days. 

06  bushels  last  18  horses  for  ^{HH'^  days. 
.*.  the  number  of  days  is  21 J^. 
Examples-    (ici) 

(1)  If  40  Rcrea  of  grass  be  mowed  by  8  men  in  7  days, 
how  many  acres  will  be  mowed  by  24  men  in  28  days  ? 

(2)  If  §G0  will  pay  8  men  for  5  days'  work,  how  much 
will  pay  32  men  for  24  days'  work  ? 

(3)  If  a  regiment  of  939  soldiers  consume  351  quarters  of 
wheat  in  tGS  daj-s,  how  many  soldiers  wiU  consume  140-i 
quarters  in  6G  days  ? 
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(4)  If  two  horses  eat  8  bushels  of  oats  in  16  days,  how 
many  horses  will  eat  3000  quarters  in  24  days  ? 

(6)  If  a  carrier  receive  812  for  the  carriage  of  3  cwt.  for 
150  miles,  how  much  ougiit  he  to  receive  for  the  carriage  of 
7  cwt.  3  qr.  14  lb.  for  50  miles  ? 

(6)  If  I  pay  $1.50  for  the  carriage  of  2  tons  for  6  miles, 
what  must  I  pay  for  the  carriage  of  12  tons  17  cwt.  for  34 
miles  ? 

(7)  If  3  men  earn  $15  in  4  days,  what  sum  wiU  18  men 
earn  in  16  days? 

(8)  How  many  bushels  of  wheat  will  serve  72  people  8 
days,  when  4  bushels  serve  6  people  24  days  ? 

(9)  If  a  man  travel  150  miles  in  5  days  when  the  days  are 
12  hours  long,  in  how  many  days  of  10  hours  each  will  he 
travel  500  miles  ? 

(10)  If  the  carriage  of  goods  weighing  5  cwt.  2  qr.  12  lb. 
for  150  miles  como  to  S15.70,  what  will  be  the  charge  for 
carrying  four  waggon-loads  of  tiie  same,  each  weigbing  7  cwt. 
Oqr.  21b.,the  same  distance,  there  being  112  lbs.  in  the 
cwt.  ? 

(11)  If  $120  pay  16  labourers  for  6  days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8  days  ? 

(12)  If  the  gas  for  5  burners,  5  hours  every  day,  for  10 
days,  cost  $1.20,  how  many  bprners  may  be  lighted  4  hours 
every  evening  for  15  days  at  a  cost  of  §21.60  ? 

(13)  If  a  travelling  party  of  three  spend  $100  in  4  weeks, 
how  long  wiU  $475  last  a  travelling  party  of  five  at  the  same 
rate  ? 

(14)  If  it  cost  $120  to  keep  two  horses  for  five  months, 
what  will  it  cost  to  keep  three  horses  for  eleven  months? 

(15)  If  it  cost  i:29.  7s.  Gd.  to  keep  5  horses  for  C  weeks, 
how  long  may  3  horses  be  kept  for  i,'20.  lis.  3(/.  ? 

(16)  If  5  men  can  reap  a  field  of  12i  acres  in  3J  days, 
working  16  hours  a  day,  in  what  time  can  7  men  reap  a  field 
of  15  acres,  working  12  hours  a  day  ? 

(17)  If  858  men  in  6  months  consume  234  quarters  of 
wheat,  liow  many  quarters  will  be  required  for  the  consump- 
tion of  979  men  for  3  months  and  a  half  ? 

(18)  The  wages  of  5  men  for  G  weeks  being  $315,  how 
many  weeks  will  4  men  work  for  $231  ? 

^  (19)  If  7  men  mow  22  acres  in  8  days,  working  11  hours 
A  day,  in  how  many  dp-ys,  workmg  lO  hoius  a  day,  will  12 
men  mow  860  aoxes  ? 
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^  (20)  If  10  horses  consume  7  bus.  2  pk.  of  oats  in  7  days,  in 
what  time  will  29  horses  consume  3  qr.  6  bus.  at  the  same 
rate? 

(21)  If  44  cannon,  firing  30  rounds  p.n  hour  for  3  hoiirs  a 
day,  consume  iiOO  barrels  of  powder  in  .5  days,  how  long  will 
400  baiTels  last  G6  cannon,  firing  40  rounds  an  hour  for  5 
hours  a  day  ? 

(22)  If  the  wages  of  29  men  for  54  days  amount  to  £80  95. 
6(i.  how  many  men  must  work  12  days  to  receive  £'407  ? 

(23)  "Wliat  must  I  pay  for  the  hire  of  4  horses  for  5 
months,  if  I  pay  £18  for  the  hire  of  3  horses  for  a  month  ? 

172.    Problems  relating  to  Work  done  in  a  certain  time. 

Note.  I. — If  a  man  can  do  a  piece  of  work  in  7  hours, 
the  part  of  the  work  which  he  can  do  in  1  hr.  will  be 
represented  by  |, 

Ex.  (1)  A  can  do  a  piece  of  work  in  5  days,  and  B 
can  do  it  in  12  days.  How  long  will  A  and  B,  working 
together,  take  to  do  the  work  ? 

Here  \  represents  the  part  A  does  daily, 
and  "tV  represents  the  part  B  does  daily ; 
.'.  ^  +  iV  represents  the  part  A  and  B  do  daily  ; 
.'.  theyde  ji  in  1  day; 
.*.  they  do  -oV  in  ~iV  day  ; 
.*.  they  do  the  whole  work  in  \j  days,  or  3-iV  days 

Ex.  (2).  A  can  do  a  piece  of  work  in  50  days,  B  in 
CO  days,  and  C  in  75  days.  In  what  time  will  they  do 
It,  all  working  togetlier  ? 

Here  5^  +  c^o  +  i\  represents  the  part  they  do  ciaily ; 

.-.  they  do  ^-^^-^^'^,  or  ^.W'  01^  ^V  daily; 

.  •.  they  do  the  work  in  20  days. 

Ex.  (3)  A  can  reap  a  field  in  4^  days,  and  B  can 
reap  it  in  5  j  days.  How  long  will  they  take  to  reap  it, 
working  together. 

1  5 

A  does  -JY  or  -^  daily. 

13, 
B  does  vt;-  or  ^7  daily. 
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.*.  together  they  do  -^f  +  ■^,  or  -^If  daily; 

.•.  they  do  -jir  of  the  work  in  il-g-  day  ; 

.*.  they  do  the  work  in  ^H"  days,  or  2iVa"  days. 

Ex.  (4).     A  and  /?  do  a  piece  of  work  in  4  hours  ;  A 

and  C  iu  32-  hours ;  B  and  C  iu  5|  hours.     In  what 

time  can  A  do  it  aloue  ? 

^  and  B  can  do  \  in  an  hour. 
A  and  C  can  do  -j^s  i"  fii^  hour. 
.  two  men  of -4's  strength,  assisted  by  B  and  C  can  do 
\  +  "iV  in  an  licur. 
Now  'I)  and  C  can  do  -^^  in  an  hour. 
.•.  two  men  of  A's  strength  can  do  ^  +  t%- 3V  iri  n.n  l:our, 
or  ^^  —  -h^  or  ^5,  or  \  in  an  hour  ; 

.'.  A  can  do  J-  in  an  hour; 
.*.  A  can  do  the  work  in  G  hours. 

Note  II. — If  a  tap  can  fill  a  vessel  in  5  hours,  the 
part  filled  by  it  in  1  hour  will  be  represented  by  ^. 

Ex.  (1).  A  vessel  can  be  filled  by  three  taps,  run- 
ning separately,  in  20,  30,  and  40  minutes  respectively. 
In  what  time  will  they  fill  it  when  they  all  run  at  the 
same  time  ? 

They  fill  -■}-$  +  -}^  +  -^^j  of  the  vessel  in  1  mniute  ; 
.-.  they  fill  — 4^ti.,  or  -^^^^  in  1  minute  ; 
.*.  they  fill  tH  in  1^3  of  a  minute ; 
.•.  they  fill  the  vessel  in  V/  or  9 1^3  minutes. 
Ex.  (2).  A  bath  is  filled  by  a  pipe  in  40  minutes.     It 
is  emptied  by  a  waste  pipe  iu  an  Iicur.     Iu  what  time 
will  the  bath  be  fall  if  both  pipes  be  opeucd  at  once  ? 
One  pipe  fills  -4V  of  the  bath  in  a  minute. 
The  other  empties  -^-^  of  the  bath  in  a  minute. 
-•.  when  both  are  running,  j'o  —  ^'^,  or  i-i^j  01  the  bath  is  filled 
iu  a  minute  ; 
/.  the  bath  is  filled  in  120  minutes. 

Examples,    (xeii). 

(1)  A  can  do  a  piece  of  work  in  G  houns;  Z>  can  do  it  ir. 
9  hours.     Tn  what  time  w,ill  they  do  it  if  they  work  together  ? 
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(2)  A  can  do  a  piece  of  work  in  35  days  ;  D  can  do  it  in 
40  days  ;  C  can  do  it  in  45  clays.  In  what  time  will  they  do 
it,  all  workiug  together? 

(3)  A  and  B  can  reap  a  field  of  wheat  in  8  days  ;  A  and 
C  in  8^  days ;  B  and  C  in  four  days.  In  what  time  could 
they  reap  it,  all  working  together  ? 

(4)  If  three  pipes  fill  a  vessel  in  6,  8,  and  12  minutes 
respectively,  in  what  time  will  the  vessel  be  filled  when  aU 
three  are  opened  at  once  ? 

(5)  A  does  T^  of  a  piece  of  work  in  14  days.  He  then 
calls  in  B,  and  they  finish  the  work  in  2  days.  How  long 
would  B  take  to  do  the  whole  work  by  himself? 

(6)  A  does  a  piece  of  work  in  8  hours,  which  is  twice  the 
time  B  and  C  together  take  to  do  it;  A  and  C could  together 
do  it  in  li  hours.     How  long  would  B  alone  take  to  do  it? 

(7)  A  can  do  a  piece  of  work  in  27  days,  and  B  in  15 
days;  A  works  at  it  alone  for  12  days,  B  then  works  alone 
5  days,  and  then  C  finishes  the  work  in  4  days.  In  what 
time  could  C  have  done  the  work  by  himself? 

(8)  A  cistern  is  filled  by  two  pipes  in  18  and  20  minutes 
respectively,  and  emptied  by  a  tap  in  40  minutes  ;  what  part 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  the 
same  instant  ? 

173.  Problems  relating  to  Cloclcs. 

The  minnte-liand  moves  12  times  as  fast  as  the  hour- 
hand,  and  therefore  in  12  minutes  the  minule-hand 
gains  11  minute-divisions  on  the  hoiu--hand. 

Ex.  (1).  Find  the  time  between  3  and  4  o'clock  when 
the  hands  of  of  a  watch  are  together. 

At  3  o'clock  there  are  15   minute-divisions  between  the 
hands  ;  we  have  therefore  to  find  how  long  it  will  take  the 
minute-hand  to  gain  15  minute-divisions  on  the  hour-hand. 
The  minute-hand  gains  11  minute-divisions  in  12  minutes; 
1  minute-division  in  ■{?  minutes  ; 

15  minute-divisions  in  — y-j^ —  min. ; 

.*.  the  time  required  is  — — —  vain..,  or  ISt^-  min.  past  8. 

Ex.  (2).  At  what  time  between  2  and  8  are  the  hands 
of  a  clock  at  right  angles  to  each  other  ? 

Wlien  the  hands  are  at  right  angles  there  is  a  space 
of  16  minute-divisions  between  them. 
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Hence,  since  at  2  o'clock  there  are  10  minnte-divis- 
iona  between  the  hands,  we  liave  to  find  how  long  it 
will  take  the  minute-hand  to  gain  10  +  15,  or  25  min- 
ute-divisions on  the  hour-hand. 

The  minute-hand  gains  11  minute-divisions  in  12  minutes ; 
1  minute-division    in  -[y  minutes; 
25  minute-divlBions  in  °  f^^  ^  *  min. ; 

.•.  the  time  required  is  —^ —  min.,  or  27x\min.  past  2. 

Ex.  (3).  At  what  times  between  6  and  7  are  the 
hands  of  a  clock  at  right  angles  to  each  other  ? 

Twice  between  6  and  7  this  will  occur  :  iirst,  before 
tlie  minute-hand  has  overtaken  the  hour-hand ;  second- 
ly, after  the  minute-hand  has  passed  the  hour-hand. 

Now,  since  at  G  o'clock  there  are  80  minute-divisions 
between  the  hands,  we  have  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gain 
80  —  15,  or  15  minute-divisions  on  the  hour-hand. 

SeconiUy,  how  long  it  will  take  tlie  minute-hand  to 
gain  80 -f  15,  or  45  minute-divisions  on  the  hour-hand. 

The  process  in  each  case  will  bo  similar  to  that  in  the 
preceding  examples,  and  the  results- are  ICy^-  min.  and 
49  yY  niin.  past  G. 

Ex.  (4).  Find  the  time  between  7  and  8  o'clock  when 
the  hands  of  a  watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  between  them,  and  at  7  o'clock  there  is  a  space 
of  85  minutes  between  the  hands. 

Hence  in  tliis  case  we  have  to  find  how  long  it  will 
take  the  minute-hand  to  gain  a  space  of  85  —  80,  or  5 
minutes  on  the  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  the  result  is  S-j-x  niin.  past  7. 

Examples-    (loiii) 

At  what  time  are  the  hands  of  a  watch  together  be- 
tween the  hours  of 
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vl)     4  and  5.            (2)  G  and  7.  (3)     9  and  10  ? 

At  what  time  arc  the  liauds  of  a  watch  at  right  angles 
to  each  otlicr  between 

(4)     4  and  5.             (5)  7  and  8.  (G)     ilandl2? 

At  \Yhat  time  arc  the  hauds  of  a  watch  opposite  to 
each  other  between 

(7)     1  and  2.            (8)  4  and  5.  (9)     8  and  9  ? 

EXAMiyA TIOX  PA  PEUS. 


(1)  If  for  a  given  sum  I  can  have  12C0  lbs.  carried  8G 
miles,  liow  many  pounds  can  I  have  carried  24  miles  for  the 
same  sum  ? 

(2)  If  -3-  of  a  ship  be  worth  613050,  wnat  is  the  value  of  i 
of  the  ship  ? 

(3)  A  silver  taukara  weighs  i  lb.  10  oz.  ;  what  is  i'.s  vidne, 
when  a  dozen  sjjoons,  weighing  8^  oz.  each,  are  worili  §■54? 

(4)  A  man  spends  6G1.G0  everj'  35  days,  and  saves  $400  a 
year.     What  is  his  annual  income  ? 

(5)  When  the  income-tax  is  GcZ.  •  in  the  £  a  man  paj's 
£15  7s.  6d.  ;  what  is  his  income  ? 

II. 

(1)  A  man  s  income  is  reduced  from  $2720  to  $2640.66 
when  he  has  paid  his  income  tax.  What  is  his  tax  on  the 
dollar  ? 

(2)  If  10  horses  and  132  sheep  can  be  kept  8  days  for 
$202,  what  suin  will  keep  15  horses  and  148  sheep  lor  the 
same  time,  siapposing  5  horses  to  eat  as  much  as  84  sheep  ? 

(3)  A  man  receives  75  cents  in  the  dollar  of  what  was  due 
!o  him  and  thereby  loses  $002.10.     ^Vllat  was  due  to  him? 

(4)  If  15  men  can  perform  a  piece  of  work  in  22  days, 
how  many  men  will  lini-h  another  piece  of  work  4  tinres  a.<= 
large  in  a  fifth  part  of  the  time  ? 

(5)  If  72  men  dig  a  trench  in  Go  days,  in  how  many  daj'S 
will  42  men^cug  another  trench  three  times  as  great  ? 

III. 

(1)  The  wages  of  A  and  JJ  together  for  7^  days  amount  to 
the  same  sum  as  the  wages  of  A  alone  for  12-/  daj's.  For 
liow  many  days  wiU  the  sum  pay  the  wages  of  B  alone  ? 
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(2)  If  100  men  can  perform  a  piece  of  work  in  80  days, 
how  mauy  men  can  perform  another  piece  oi  work  tkrice  as 
lar;^G  in  one-fom-tla  of  the  lime  ? 

(3)  If  5  men  or  7  women  can  do  a  piece  of  work  in  87 
days,  how  long  will  a  piece  of  work  twice  as  great  occupy  7 
men  and  6  women  ? 

(4)  Two  persons,  A  and  B,  finish  a  work  in  20  days, 
which  h  by  himself  could  do  in  50  days.  In  what  time 
could  A  finish  it  by  himseK?  How  much  more  of  the 
work  is  done  by  A  than  B  ? 

(5)  If  a  cistern  when  full  of  water  can  be  emptied  in  15 
minutes  by  a  pipe,  and  when  empty  can  be  filled  by  another 
in  20  minutes  ;  if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

IV. 

(1)  A  and  B  can  do  a  piece  of  work  alone  in  15  and  18 
daj-s  respectively  ;  they  work  together  at  it  for  8  days,  when 
B  leaves,  but  A  continues,  anJ  after  3  days  is  joined  by  (7, 
and  they  finish  it  together  in  4  days.  In  what  time  would 
0  do  th6  work  by  himself? 

(2)  If  a  man  can  do  treble,  and  a  woman  double  the  work 
of  a  boy  in  the  same  time,  how  long  would  9  men,  15  women, 
and  18  boys  take  to  do  double  the  work  which  7  men,  12 
women,  and  9  boys  complete  in  250  days  ? 

(3)  A  and  B  walk  to  meet  each  other  from  two  places  100 
miles  distant.  A  walks  6  miles  an  hour  and  B  four  mileg 
an  hour.  At  what  point  on  the  road  do  they  meet,  and  at 
what  two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A  watch  which  is  10  minutes  too  fast  at  noon  on  Mon- 
day loses  3  min.  10  sec.  daily.  What  will  be  the  time  indi- 
cated by  the  watch  at  a  quarter  past  10  on  the  morning  of 
the  following  Saturday  ? 

(5)  A  watch  set  accurately  at  12  o'clock  indicates  10  min. 
to  5  at  5  o'clock.  What  is  the  oiact  time  when  the  watch 
indicates  6  o'clock  ?  If  it  indicated  10  minutes  past  5  at  6 
o'clock,  what  would  be  the  exact  time  when  the  hands  indi- 
cated 6  o'clock  ? 

V. 

(1)  A  laborer  agreed  to  work  for  60  days  on  this  condition  : 
that  every  day  he  worked  he  should  receive  42,  and  for 
every  day  he  was  idle,  he  should  pay  $1.50  for  his  board. 
At  the  eipiration  of  the  time,  he  received  992.  How  many 
dayB  dii  k*  work  7 
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(2)  A  piece  of  work  can  be  done  in  a  day  of  11 J  hours  by 
2  men,  or  6  women,  or  12  boys  ;  in  what  time  could  ii  be 
done  by  1  man,  2  women,  and  8  boys  together  ? 

(8)  A  cistern  has  two  supplying  pipes  A  and  B,  and  a  tap 
G.  When  the  cistern  is  empty,  A  and  B  are  turned  on,  and 
it  is  filled  in  4  hours  ;  then  B  is  shut  and  G  turned  on,  and 
the  cistern  is  quite  emptied  in  40  hours  ;  when,  lastly,  A  is 
■hut  and  B  turned  on,  and  in  60  hours  afterwards  the  cistern 
ifl  again  filled.  In  what  time  could  the  cistern  be  filled  by 
<ach  of  the  pipes  A  and  B,  singly  ? 

(4)  A  clock  is  set  at  12  o'clock  on  Saturday  night,  and  at 
noon  on  Tuesday  it  is  3  minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
■trikes  four  on  Thursday  afternoon  ? 

(5)  A  contractor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  days  ;  but 
he  ascertains  that  three  of  his  men  do,  respectively,  |,  \,  and 
I  less  than  an  average  day's  work,  and  two  others  ^  and  A 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
he  procures  the  help  of  17  additional  men  for  the  84th  day. 
How  much  less  or  more  than  an  average  day's  work  on  th* 
part  of  these  17  men  is  required  ? 

XXI.    Simple  Interest 

174.  Intekest  is  that  wliicb  is  paid  by  one,  who  bor- 
rows money,  for  the  use  of  the  money. 

The  money  lent  is  called  the  PKiNoiPAii. 

The  Borrower  agrees  to  pay  at  what  is  called  a  certain 
Eatk  of  interest,  which  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  $100  for  1  year.  Thus,  if  I  borrow 
$500  for  1  year,  and  agree  to  pay  $25  for  the  use  of  the 
money,  I  am  said  to  borrow  at  the  Bate  of  5  per  cent. 
per  annum,  that  is,  I  agree  to  pay  $5  for  the  use  of 
every  $100  in  the  loan  at  the  end  of  the  year. 

The  sum  made  up  of  the  Principal  and  Interest 
added  together,  is  called  the  Amount  at  the  end  of  the 
time  for  which  the  money  is  bon-owed. 

175.  The  solution  of  questions  relating  to  Interest 
depends  on  precisely  the  same  principles  as  those  ex- 
plained  in  the  last  Section,  and  it  is  only  becaaae  of  the 
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necessity  of  explainiDg  technical  terms  that  tiisre  is  any 
occasion  to  separate  this  or  tlie  succeediag  Sections 
from  Section  XX. 

For,  just  as  we  reason  about  the  question 

A^riiat  xiiust  I  pay  for  the  hire  of  4  liorses  for  '>  inonths,  if 
I  pay  $18  for  the  hire  of  3  horses  for  a  month? 

so  do  we  reason  about  the  question 

"Wliat  must  I  pay  for  the  use  of  §550  for  3  years,  if  I  pay 
$5  for  the  use  of  §100  for  a  year? 

Ex.  (1).  To  find  the  Simple  Interest  on  $2675  for 
3  years,  at  8  per  cent.,  we  reason  thus  : 

Interest  on  $100  for  1  year  is  $8; 
on  $1  for  1  year  is  $x^^ ; 

on  S2675  for  1  year  is  $  '  "  '  ^ '^    ; 
loo 

on  $2075  for  3  years  is  ^l^^H'il' 

100  ' 

.-.  the  interest  is  §G42. 

Hence  we  derive  the  following  Rule : 

MuUiphj  the  Principal  hij  the  Bate  jirr  Cent.,  and  the 
result  1/1/  the  lime  ex/jicssed  in  years,  and  divide  tlie  pro- 
duct hij'lOO. 

The  process  stands  thus  : 

» 
2675 
8 

21400 


$042.00 
.••  tlie  interest  is  $042. 

Ex.  (2).  Find  the  interest  on  §3200  for  2  years  and 
7  mouth.s  at  7i  per  cent. 
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Since  7  months  is  /j  of  a  year  the  time  is  2i-V  yjars. 

Interest  on  SlOO  for  1  year  is  $7.53. 
$1      for  1  year  is  6  V-^^ 
e3200forlyear:3  6'--"i%V--^ 

"       83200  for  2 /.-  years  is  2  /j  X  $  ^ '- {'  ^~ 

'  Q  nix  .T?  0  0  >«  7 .  r,  g 

'      V         1  J  X  1  o  0 

=  §G2D; 
.•.  the  interest  is  $G"20. 

Ex.  (3).  Find  the  interest  on  $101178  from  January 
28tli,  1870,  to  Sept.  loth,  187G,  abO  por  cent. 

The  number  of  days  between  January  2Sth  and  Sept. 
15ih  is  231,  and  231  davii  is  5  j;  I-  of  a  }..ar. 

Interest  =  -—100—-  X  Mi  =^  S3S41-902. 

Note  I. — In  calculating  the  number  cf  davs  between 
two  given  days  of  the  year,  the  1  ule  is  to  inil:i:J<i  one  of 
them  on///  in  the  calculation.  Thus  from  Jan.  4  t:>  Jan. 
9  will  be  5  days. 

In  the  precedinfT  example  if  wc  multiply  numeratoi 
and  denominator  by  ^  we  have 

101178  X  2  X  231 


730.0 

Hence,  in  computino;  the  interest  for  any  number  of 
days,  we  have  the  following  rule  : 

]\ruUijiI[/  the  Prinripal  bij  twice  the  rate,  and  the  res}di 
bij  the  laiiiiber  of  daijs  a)id  divide  tlie   vrodxicl  hij   73000. 

When  the  Principal  is  not  very  large  the  division  is 
most  readily  effected  by  dividing  the  product  by  3,  the 
quotient  by  10,  and  the  new  quotient  by  10,  and  adding 
these  quotients  and  the  product  tog"'!;  and  pointing 
off  live  places  of  decimals. 
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Tims:  Find  the  interest  oi  $1000  for.  121  davs  at 
8  1)61  cent.' 

«1000 
16 


ICOOO 
121 


8 

lu 


193G00O 
C453o3i 
C4533^ 


e2G-0:i320 

Since  73000  increased  by  |  of  itself,  ^V  cf  itself,  and 
^l-Q  of  itself  becomes  lOOUlO. 

73000 
24333.^ 
2433'^ 
243^ 


Thus, 


1*.  of  s'o 


103010 

and  considering  this  as  100000  the  reason  for  the  ahove 
process  is  evident. 

NoTK  II. — In  actual  practice  the  time,  when  not  an 
exact  number  of  years,  is  always  expressed  in  daijs,  or 
in  yfars  and  t/a^/s. 

Esamples.  (xciv). 

Find  the  simple  interest — 

(1)  On  S27o0  for  G  years  at  5  jier  cent,  per  aunnm. 

(2)  On  03625  for  4  years  at  8  per  cent,  per  annum. 

(3)  On  $27  0  for  6  years  at  7  ;  per  cent,  per  annuin. 

(4)  On  $8825  for  Gh  j-ears  at  8  per  cent,  per  annum. 

(5)  Ou  ^1100  for  11  months  at  9  per  cent,  per  annum. 

(6)  On  S0125  for  73  days  at  8  per  cent.  i)er  annum. 

(7J  On  $5013  from  Nov.  23,  1S76,  to  April  7,  1877,  at  7i 

per  cent,  per  .inuum. 
(8)  Ou  £201  17s.  Id.  from  Aug.  3  to  Jan.  9  at  5  per  cent. 

176.  "^Vo  Iiavo  explained  how  to  find  the  Interest 
(and  Amouu;)  %Y]icn  the  Pjincipal,  Piatc  and  Tnne  are 
given.     "Wo  shall  now  explain  how  to  lind  the  Kate,  or 
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Time,  or  Priucipal,    -/hen  the  other  two  and  also  the 
Interest  (or  Amount)  are  given. 

Ex.  (1).  At  what  Eate  j)er  cent,  will  9'520  amoimi  ^o 
6800-80  in  9  years  ? 

As  the  rate  is  the  interest  on  $100  for  1  year,  to  find 
the  rate  we  must  find  the  interest  on  §100  for  1  year. 
Here  interest  =  8800.S0- $520=6230  80, 
Tlius,  the  interest  on  $520  for  9  years  is  §280.80  ; 
.-.  the  interest  on  $520  for  1  year  is  $  --A±19 
on  §1  for  1  year  is  SHS'JI 

oinnr       -i  ■„  ^100x28080        ^^ 

on  8100  for  1  year  is  §  —^^o^^ —  =  $G ; 
.*.  Kate  required  is  6  per  cent. 
Ex.  (2).  In  what  Time  will   the  Interest  on  §360 
amount  to  £12G  at  5  per  cent.  ? 

Interest  on  83G0  for  1  year  is  S^-^^^  or  Sia 
Then,  since  818    is  the  interest  for  1  year, 
81      is  tlie  interest  for  -^g  ^eai, 
$12G  is  the  interest  for  Va*"  year,  or  7  years. 
.'.  Time  required  is  7  j'ears. 

Ex.  (3).  What  Principal  will  amount  to  S980  in  3 
years  at  7^  per  cent.  ? 

Interest  on  8100  for  3  years  at  7^  per  cent,  is  822-50, 
.*.  §122.50  is  the  amount  which  has  for  its  Principal  $100; 

81  is  the  amount  which  has  for  its  rrincii)al  $r.T?r7~ 

^980  is  the  amount  wliich  has  for  its  Principal  S5_i'i  =<  VM- 

^  1S3-50 

or  $800. 

.*.  Principal  required  is  8800. 

Ex.  (4).  At  what  rate  will  any  sum  triple  itself  in  20 
years  at  simple  interest  ? 

Here  the  interest  is  twice  the  Priucipal. 

Thus  the  interest  on  the  Priucipal  for  20  years  is  2  x  Priu 
cipal ; 

,     ^  .     .        ,                     2  X  Priucipal 
.'.  interest  on  the  Principal  for  1  year  is .^j. ■ 

^.  r     .  2  X  Principal 

interest  on  81  for  1  year  is  ,r  •  —■ — ^ tt 

•^  Pnncipal  X  20 

r..r.r.^      .  •    1^0  X  2  X  Pnucipal 

on  §100  for  1  year  is   -  fr .  -  . — , :, ,:—  =10. 

•^  Prinoipnl  X  20 

.'.  Race  reqiuredis  10  per  cent. 
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Examples-    (xot) 

(1)  At  what  rate  will  the  intere>t  on  $326  for  15  years  be 

♦220.05? 

(2)  lu  what  time  will  $700  amount  to  $920.50  at  6  per 
cent.  ? 

(3)  What  sum  will  amount  to  $1325  in  8  months  at  9  per 
cent.  ? 

(4)  The  interest  on  a  sum  of  money  for  12  years  at  4|  per 
cent,  is  $202.50  ;  what  is  the  sum  ? 

(5)  In  what  time  will  any  sum  double  itself  at  5  per  cent, 
simple  interest  ? 

(6)  What  must  be  the  rate  per  cent,  that  the  interest  at 
the  end  of  16  years  8  months  may  be  equal  to  seven-eighths 
of  the  sum  lent  ? 

(7)  A  sum  of  money  amounts  in  ten  years  at  7  per  cent, 
to  $1275 ;  in  how  many  years  will  it  amount  to  $1406.25  ? 

(8)  The  sum  of  $500  is  borrowed  at  the  beginning  of  the 
year  at  a  certain  rate  per  cent.,  and  after  9  months  $400 
more  is  borrowed  at  double  the  previous  rate.  At  the  end 
of  the  year  the  interest  on  both  loans  is  $35  ;  what  is  the 
rate  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  £243.  63.  8d. 
be  £4,  Os.  lOd.  at  6^  per  cent  ? 

(10)  If  .£550.  17s.  Gd.  be  loaned  for  125  days  and  then 
amount  to  :£565.  ISs,  9d.,  what  was  the  rate  ? 

(11)  The  interest  on  $8000  for  one  day  is  $2;  find  the 
rate  per  cent,  per  annum. 

(12)  Bought  5000  bushels  of  wheat  at  $1.25  a  bushel,  pay- 
able in  6  months;  I  immediately  realized  for  it  at  $1.20 
cash,  and  put  the  money  out  at  interest  at  10  per  nt.  At 
the  appointed  time  I  paid  for  the  wheat ;  did  I  gam  or  lose 
by  the  transaction,  and  how  much  ? 

(18)  The  interest  on  a  sum  of  money  at  the  end  of  6 J 
years  is  three-eightha  of  the  sum  itself;  what  rate  per  cent, 
was  charged  ? 

(14)  A  sum  of  money  at  simple  interest  has  in  4\  years 
amounted  to  $735,  the  rate  of  interest  being  5  per  cent,  per 
annum  ;  what  was  the  sum  at  first,  and  in  how  many  years 
more  will  it  amount  to  $1140  ? 

(15)  The  interest  on  $1805,  loaned  on  May  13th,  at  6^  per 
cent,  per  annum  la  ^i^T-d'JS  ;  on  what  day  was  the  money 
returned  ? 
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PARTIAL  PAYMENTS 

177.  A  partial  payment  is  tlio  pa}-mcnt  of  a  part  ol 
Uie  iiLuouut  due  ou  a,  uote  or  boud.  ^V!len  paitiaJ  pay- 
mcuts  arc  made  tJucy  are  endorsed  ou  the  note  or  bond. 
To  compute  the  interest  ou  such  a  uote  i)i"oceed  accord- 
iug  to  the  followiug  rule  : 

Compnte  the  interest  on  the  principal  to  the  time  of  the. 
first  payment,  and  if  this  payment  exceed  the  interest  then 
due  add  the  interest  to  the  principal,  and  from  tlie  sum 
take  the  payment ;  the  reiiuiinder  will  form  a  new  princi- 
pal with  which  jri'oceed  as  before. 

But  if  the  payment  he  less  than  the  interest,  compute  the 
interest  on  the  princijoal  to  the  time  when  the  sum  of  the 
payments  shall  first  equal  or  exceed  tJie  interest  due;  add 
tlie  intereM  to  tlie  principal,  and  from  the  sum  subtract 
tJie  sum  of  Uie  payments,  and  treat  ilie  remdinder  as  a 
new  principal. 

This  rnle  proceedg  on  the  ground  that  in  all  cases 
the  payment  should  bo  applied  first  to  the  interest  due, 
then  to  the  principal,  and  that  the  principal  remains 
unchanged  until  the  sum  paid  exceeds  the  accrued 
interesL 

Ex.  (I).  $4000.  ToKONTo,  June  1,  1872. 

Two  years  after  date  I  promise  to  pay  WilHam  Smith, 
or  order,  four  thousand  dollars,  for  value  received,  with 
interest  at  7  per  cent. 

BlCHARD    PaYWKLL, 

On  this  note  were  the  following  endorsements  : 

Sept.  15,  1872,  Four  hundred  and  fifty  DoUai'S. 

Dec.  15,  1872,  Fifty  Dollars. 

Mar.  1,  1878,  Five  hundred  Dollars, 

J?"i,   1,  1874,  One  thousand  Dollars 

What  remained  due  June  4,  1874  ? 
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Principal  on  interest  June  1,  1872 $4000  00 

Interest  to  Sept.  15,  1S72 80  89 

Amount   §1080  89 

Less  1st  payment  450  00 


Remainder  for  a  new  principal   $3030  89 

(  Interest  from  Sept.  15  to   Dec.  15,  1872,  is  ) 
I      $03.44,  which  exceeods  the  payment.  ) 

Interest  from  Sept.  15,  1872  to  March  1, 1873 117  20 

Amount  $3748  09 

Less  the  simi  of  the  2uil  and  3rd  payments  550  00 


Remainder  for  a  new  principal  $3198  09 

Interest  from  March  1, 1873  to  Jan.  1,  1874    186  47 


Amount $3384  56 

Less  payment  Jan.  1,  1874 1000  00 


Remainder  for  a  new  principal    ....  $2384  56 

Interest  from  Jan.  1  to  June  4,  1374 70  94 


Balance  due  June  4,  1874  $2455  60 

ExampleB'  (iotI) 

(1)  $1500. 

Hamilton,  Jan.  1,  1877. 

One  year  after  date,  we  promise  to  pay  S.  "White,  or 
order,  fifteen  Lundred  dollars,  ^ith  interest.  Value 
received. 

George  Brown  &  Co. 

Tbo  followinf^  payments  were  made  on  this  note : 

March  10,  1877,  $100;  Juno  13,  1877,  $400;  Sept. 
1,  1877,  $200. 

What  was  due  Jan.  1,  1878,  interest  at  G  per  cent  ? 

(2)  $3500. 

BcUcTille,  March  15,  187G. 
For  valnfi  received,  we  jointly  and  Boverally  promiaa 
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to  pay  Wm.  Smith,  or  order,  tliree  thousand  five  hun- 
dred dollars,  with  interest. 

Jamks  Jones  &  Co. 

Endorsed  as  follows : 

June  1,  1876,  $800;  Sept.  1,  1876,  $100;  Jan.  1, 
1877,  $1500;  March  1,  1877,  $300. 

What  was  due  May  16,  1877,  interest  at  6  per  cent.  ? 

(3)     $1200. 

Toronto,  Oct.  15,  1859. 

One  year  from  date  we  promise  to  pay  James  Smith, 
or  order,  twelve  hundred  dollars,  for  value  received, 
with  interest. 

Wlldeb  &  Son. 

Endorsed  as  follows : 

Oct.  15,  1800,  $1000;  April  15,  1801,  $200. 

How  much  remained  due  Oct.  15,  1861,  interest  at  6 
per  cent.  ? 

XXII.   Compound  Interest. 

178.  Compound  Interest  is  that  which  is  paid,  not 
only  for  the  use  of  the  original  sum  lent,  but  also  for 
tise  of  the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1  year  at  4  per  cent,  is  $20. 

If  then  $500  be  lent  at  Compound  Interest  for  2 
years  at  4  per  cent.,  the  Interest  for  the  first  year  is 
$20. 

Now,  as  the  borrower  has  to  pay  for  the  use  of  this 
$20,  the  Interest  for  the  second  year  must  be  calculated 
on  $520. 

Hence  Interest  for  second  year  =  $-^—  =820.80. 

To  put  the  matter  in  a  more  simple  way,  we  have 
supposed  the  borrower  to  retain  the  interest  due  at  the 
end  of  the  first  year,  but  the  reasoning  will  be  the  same 
if  we  suppose  the  leruler  to  receive  the  interest  at  the  end 
of  the  first  year,  and  to  put  it  out  immediately  at  the 
same  rate  of  interest. 

179.  We  may  calculate  Compound  Interest  by  the 
following  nik: 
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Find  (hf^  interest  for  th^  first  year  :  add  it  to  the 
original  principal :  call  the  result  the  Second  I'^rincipal : 
find  the  interest  on  this  for  the  second  year  :  add  if  to  the 
second  j/rincipal :  call  the  result  (he  Third  Principal : 
find  the  iidere^t  on  this  for  the  third  year,  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  $7500  for 
3  yeai-s  at  4  per  cent. 

$7500  is  the  Principal  for  ihe  first  year. 
4 


$300.00 
The  interest  for  the  first  year  is  §300. 
Add  i.luB  to  the  Original  Principal,  $7500. 
Then  $7800  is  the  Principal  for  the  second  year. 

4 


$312.00 
The  interest  for  the  second  year  is  $312. 
Add  this  to  the  Second  year's  principal,  $7800. 
Then  $8112  is  the  Principal  for  the  third  year. 


$324.48 
The  interest  for  the  tliird  year  is  $324.48, 
.".  Compound  interest  required  is 

$300+83  r2+§324.48=  $936.48. 
If  the  Amount  at  Compouud  Interest  be  required,  add 
tlie  oiip:inal  Principal,  §7500,  to  the  Compound  Inter- 
est, $U8G.48. 

Then  Amount  required^ $8-130.48. 
Ex.  (2).     "WTiat  is  tlie  compound  interest  of  $250  foi 
2  yeais,  at  7  per  cent.  ? 

$250  Principal  for  1st  year. 

$250X0.07  =      17.50     Interest  for  the  1st  year. 

2G7.50     Principal  for  2nd  year. 
$207.50x0.07  =       18.725  Interest  for  the  2d  year. 

28(5.225  Amount  at  Com.Int.for  2yrs. 

First  Prhicipal_  250.00 

$36,225  Com.  Int.  for  2  years. 
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Exarnplw-    (xcTii) 
Find  the  Compound  Interest  on 

(1)  $375  for  3  years  at  6  per  cent. 

(2)  8  304  for  4  years  at  7  per  cent. 

(8)  J 1154. 37  for  4  years  at  6  per  couk 
(4)  $740  for  5  years  at  7  per  cent. 

NoTi  I. — "Wlien  the  Compound  Interest  is  required 
for  8i  yews,  it  is  usual  to  find  the  compound  interest 
for  the  -w'hole  of  the  fourth  year,  and  take  half  the 
result  as  the  compound  interest  for  the  half  j'car.  This 
reaUy  implies  that  the  interest  is  paid  half-yearly,  but 
the  approximation  does  not  differ  much  from  the  exact 
truth. 

180.  TliB  process  for  finding  the  Amount  of  a  sum  at 
Compound  In^-est  may  be  presented  hi  a  very  briei 
and  neat  form  as  follows : — 

If  the  rate  of  interest  be  4  per  cent., 
Amount  of  $100  at  the  end  of  1  year  is  $104, 
of  $1  at  the  end  of  1  year  is  -iSJ  of  $1. 

Hence  it  follows  tliat 

Amount  of  any  eum  at  4  per  cent,  in  1  year  =  igj  of  that 
sum. 

Agam, 

Amount  for  second  year  =  ^  g  j  of  amount  for  the  first  year; 

.'.  Amount  of  ant/  sum  at  4  per  cent,  in  2  j-ears 
=  i8S  of  i83  of  that  Bum. 

Suppose,  then,  we  have  to  find  the  amount  of  f  540 
in  8  years  at  4  per  cent,  compound  interest. 

The  amount  is^gj  of  jgj  of  jgj  of  $540 
=  $o40x(1.04)» 
=  SG07.42G. 
From  the  above  example  it  will  be  noticed  that  the 
amount  of  $1  for  a  year  at  4  per  cent,  is  raised  to  the 
power  indicated  by  the  number  of  years  for  which  com- 
pound interest  is  to  be  calculated.     Hence  we  have  the 
following  rule: — 

To  find  the  s^urn  to  which  any  pnncipal  irill  amount  if 
put  out  to  Compound  Interest  at  a  given  ratf  ir>  f  -^^'-en 
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number  of  years,  find  the  amount  of  $1  for  a  year  at  the 
given  rate,  raise  that  sum  to  the  power  irhirh  is  denoted  lyy 
the  given  numlmr  of  years,  and  multiply  the  result  by  the 
number  of  dollars  in  tlie  given  principal, 

Ex.  (1).  Find  the  amount  of  $850  in  three  years  at 
6  per  cent,  compound  interest. 

The  Amount  =  S850  X  (1-06)8 
=  S850  X  1-191016 
=  »1012-3G3. 
The  Compound  Interest  =  $1012-30 -$850 
=  S162.3G. 
Note  III. — Wlien  the  number  of  years  is  large  the 
student    is    recommended    t-o   employ   the   contracted 
method  of  multiphcation,  explained  in  Ai-t.  111. 

Interest  may  bo  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  tlio  Compoimd  Interest  on  $2000  in  t-wo 
years,  when  the  interest  is  payable  half-yearly,  at  6  per 
cent.,  wo  reason  thus  : 

5  per  cent,  for  a  year  =  2J  per  cent,  half-yearly,  2  years 
=  4  half-years. 

Hence  we  have  to  find  the  Compound  Interest  on 
$2000, /orybfir  times  of  payment,  at  2^-  per  cent. 
The  Amount  =  S 2000  X  (1-02.5)* 
=  $2000  X  1-1038127 
=  «2-2()7f)25. 
The  Interest  =  $2207-025 -§2000 
=  §207-025. 

Ex.  (2).  What  Principal  will  amount  to  $1012-303 
in  8  years  at  G  per  cent  ? 

Principal  X  (l-06)«  =  «1012-3f)3 
.-.  Principal  =»l^i|^ 
=    $850. 
Examples    (xcviii) 

(1)  "Wlmtia  tbo  Comixiiuul  Interest  on  $1000  for  2  years, 
at  0  per  cent.,  jiii\-al)le  half-yearly  ? 

(2)  \Vlial  is  the  amount  of  8200  for  8  years,  at  6  per  cent., 
payable  hall-yonr!y. 

(3)  Find  the  Compound  Interost  on  $G75.75  for  8^  yearg. 
at  6  per  ooni.  pai-  amiuixi.  .  .; 
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(4)  A  money  dealer  borrowed  81000  for  2  years,  at  6  per 
cent,  interest;  and  loaned  the  same  in  such  a  manner  as  to 
CompoMud  tlie  Interest  every  6  months.  What  profit  did 
he  make  in  2  years  by  this  proceeding  ? 

(5)  Find  the  diflerence  in  Compound  Interest  on  £5000 
for  2  years  at  4  per  cent.,  according  as  it  is  reckoned  yearly 
or  half-yearly. 

(6)  What  is  the  difference  between  tlie  Compound  Interest 
on  $40000  for  4  years,  and  on  $30000  for  2  years,  the  rate  in 
both  cases  being  6  per  cent.  ? 

(7)  ^  and  5  lend  each  0248  for  3  years  at  3^  per  cent, 
one  at  Simple,  the  other  at  Compound  Interest ;  find  the 
difference  of  the  amount  of  interest  wiiicli  they  respectively 
receive. 

(8)  What  sum  at  four  per  cent.  Compound  Interest  will 
amount  in  2i  years  to  $10989-7723. 

(9)  What  sum  will  amount  to  §27783  in  8  years  at  5  p«r 
cent.  Compound  Interest. 

XXIII.    Present  Worth  and  Discount. 

181.  Suppose  A  owes  B  $105,  to  be  paid  at  the  end 
of  a  year.  If  /I  be  disposed  to  pay  off  the  debt  at  once 
the  sum  wliich  be  ongbt  to  pay  should  bo  such  that,  if 
put  out  at  interest  by  B,  it  will  amount  at  the  end  of  a 
year  to  $105.  Suppose  further  that  B  can  put  out  liis 
money  at  5  per  cent,  interest :  then  if  he  put  out  f  100 
at  interest,  this  is  tlio  sum  which  will  amount  at  the 
end  of  a  year  to  §105. 

Hence  $100  is  tlio  sum,  which  A  ouglit  to  pay  at 
once,  and  tliis  is  called  tlie  Present  Wortu  of  the  debt, 
and  is  evidently  such  a  <=um  as  would,  if  put  out  to  in- 
terest  for  the  given  time  and  rate,  amount  to  the  debK 
The  difference  between  the  Debt  and  the  Present  Wortb, 
which  is  in  the  case  under  consideration  $5,  is  c&lled 
the  Discount. 

Discount  is  therefore  the  abatement  made  when  a 
Bum  of  money  is  paid  before  it  is  due  ar.d  is  ec[ual  to 
the  interest  on  the  Present  Worth  of  tho  Debt. 

Ex.  (1).  Tlius,  to  find  'the  Proser.t  Worth  of 
$1781.40,  due  4  years  hence,  recKJiiing  interest  at  6 
per  cent. 
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TliG  interest  on  §100  for  4  years  at  5  per  cent,  is  §20. 
.•.  §120  has  for  its  Present  AYorlh  §100; 
.'.  $1      lias  for  its  present  "Worth  $i'J8  5 
.-.  §1781.40  has  for  its  present  worth  $-~-^!!-~^^ 
=  $1484.50. 
.'.  Present  Worth  reqniretl  is  $1484.50. 

Ex.  (2).  Fiud  the  Discount  on  $1781.40,  cltie  4  years 
neucc,  reckoning  interest  at  5  per  cent 

T]ie  Present  Worth  is  $1484.50,  as  we  have  just  shown; 
die  cliscoitnt  =  $  1781.40  -$1484.50 
=  $290.90, 

"When  the  Discount  alone  is  required  to  *^e  found  the 
following  is  tlic  solution  : 

The  Interest  on  $100  for  4  years  at  5  per  cent,  is  §20. 
.-.  $120  has  for  its  .Uiscoiuit  $20 ; 
/.  $1      has  for  its  Discount  i'-Pg ', 
.:  §1781.40  has  for  its  Discount  $^^^^t-^^^-^ 

=  $290.90. 

Ex.  (3).  "Wliat  was  the  deht  of  which  the  cliscount 
for  8  months  at  9  per  cent,  was  §44.4 G  ? 

The  interest  on  $100  for  8  months  at  9  per  cent,  is  $6. 
.'.  ^G  is  the  cliscount  on  $100 
.'.  $1  is  the  cliscount  on  $^S* 
.-.  $44.40  is  the  discount  on  $4-il4RjUA9 
$785.40. 

Ex.  (4).  Tlie  interest  on  a  certain  sum  of  money  for 
two  years  is  $50,  and  the  discount  for  the  same  time 
and  rate  is  §45.  Fmd  the  stim  and  the  rate  per  cent, 
per  annum. 

Since  $50  is  the  interest  on  a  sum  of  money  wiiicli  sunj 
=  (its  Present  Worth  +  its  Discount' 
'  =  (its  Present  Worth  +  $45) 
and  $45  is  the  interest  on  its  Present.  WortJ 
.•.  85  is  I'lio  interest  on  $45 
.*.  $1  13  tne  iiitercst  on  S*s^ ; 
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.'.  $50  is  the  interest  on  ^lLUJIAi'  or  §450, 

5 

.•.  $45 3  is  the  sum  requii'ed. 

Again,  the  interest  on  t;45  for  2  years  is  85. 

.*.  the  interest  on  S45  for  1  year  is  5- ; 

,'.  the  interest  on  §1    for  1  .year  is  Srz  "^  g  ; 

.•    the  interest  on  SIGO  for  1  year  $1°-^— 

=  m-  ^^''^ 

.'.  the  rate  is  5-^  per  cent. 
Note  I. — From  the  above  ifc  will  be  seen  that  tlie  Dis- 
count ou  any  sum  is  the  Present  Worth  of  tiic  interest 
of  that  sum  for  the  same  time  and  rate:  thus  §45  is 
the  Present  Worth  of  §50  for  two  years  at  a  certain 
rate  per  cent. 

Ex.  (5).  If  §20  be  allowed  off  a  bill  of  §420  due  in 
6  mouths,  how  much  shall  ^  allowed  off  the  same  biJ" 
due  in  12  months?  -"' 

§20  is  the  discount  off  8420  for  G  months ; 

.-.  $20  is  the  interest  on  840J  for  G  months ; 

.-.  $40  is  the  interest  on  8400  for  12  months; 

.-.  840  is  the  discount  off  §440  for  12  months ; 

•*•  S/A  is  the  discount  off  $1  for  12  months  ; 

.-.  ^tll^  is  the  discount  off  8420  for  12  months. 

No4  -20x40  iior.  •> 

ow  8 =  OoSn. 
440  v         1  1 

.'.  the  Discount  required  is  838-/^. 

Note  II. — The  student  will  observe  that  the  Discount 
is  no't  proportional  to  either  the  time  or  the  rate. 

Ex.  (6).  If  §15  be  the  Interest  on  §115  for  a  given 
time,  what  should  be  the  Discount  ofi"  $115  for  th© 
same  time  : 

8^5  is  the  interest  on  8115  ; 

.•.  $15  is  the  discount  off  SilSO; 

•*•  ^iW  is  the  iliscount  off  SI ; 


,115x15 
30 

1  1 


is  the  discount  off  8115« 

130 


,  the  Discount  reguired  is  SIotj^. 
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Ex.  (7).  If  $10  bo  allo^vcd  off  a  bill  of  $110  due  8 
months  hence,  v>hat  shoiiJd  be  the  bill  from  -vvhich  the 
same  sum  is  allowed  as  -i  months  discoimt: 

$10  is  the  discount  off  $110  for  8  months  ; 
.'.  110  is  the  interest  on  $100  for  8  months  ; 
.'.  §10  is  the  iutoreat  on  t200  for  4  months  ; 
.\  SIO  is  the  discount  off  $210  foj  4  months  ; 
.*.  the  sum  required  is  $210. 

Ex.  (8).  Find  the  present  worth  of  f  Bia^TO  for  tiro 
years  at  G  per  cent.  Compound  Interest. 

The  compound  mterest  on  $100  for  2  years  at  6  par  oeot. 
Ls  $12.36. 

.'.  $112.38  has  for  its  present  worth  ?1'X)  ; 
.•.  $1  h&B  for  its  present  wnrlb  ^Yjyyi  > 

.-.  1842.70  has  for  it«  present  worth  $LLl:^2.U*±. 

=  $750. 
.*.  Present  worth  required  =»«  $7o!>. 

Examples-    ( xc'x ) 
Find  the  Present  Worth  of 

(1)  $5520,  due  4  years  hence,  at  6  per  cent. 

(2)  $84.70,  due  2^  years  hence,  at  9  per  cent. 

(3)  $615,  due  1  year  4  months  hence,  at  7  per  cent. 

(4)  $1120,  due  16  months  hence,  at  5  per  cent. 

(5)  £618.  2*.  6d.,  duo  3J  years  hence,  at  4  per  cent. 
Find  the  Discount  on    • 

(6)  $036,  due  in  9  months,  at  8  per  cent. 

(7)  $1884.30,  due  in  3^  years,  at  10  per  cent. 

(8)  $637.50,  due  in  5|  years,  at  6  per  cent. 

(9)  £1165.  16«.  Sd.,  due  m  2^  years,  at  6  per  cent. 
(10;  £252.  19*.  dd.,  due  in  9  months,  at  4i  per  cent. 

(11)  Find  the  present  worth  of  $0945.76,  due  8  years 
hence,  reckoning  compound  interest  at  5  per  cent. 

(12)  Find  the  discount  on  $245.25,  due  IJ  yearg  henoe,  at 
6J  per  cent,  compound  interest,  payable  quarterly. 

(13)  A  tradesman  accepts  $19-3125  in  payment  of  a  debt 
of  $205(1^  duo  in  12  mouths,  iu  consideration  of  being  paid 
at  onoe.     What  rate  of  discount  does  he  allow  ? 
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(14)  Find  the  present  worth  of  a  bill  for  $1127.10  drawn 
Jan.  1  at  4  months,  and  discounted  Feb.  20  at  10  per  cent, 
per  annum. 

(15)  The  discount  on  $275  for  a  certain  time  is  $25  ;  what 
is  the  discount  on  the  same  sum  (1)  for  twice  that  time,  and 
(2)  for  half  the  time  ? 

(16)  A  tradesman  marks  his  goods  with  2  price?,  one  for 
cash  and  the  other  for  credit  of  6  months ;  what  relation 
should  the  two  prices  bear  to  each  other,  allowing  interest 
at  7i  per  cent.?  If  the  credit  price  of  an  article  be  $33.20, 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  due 
some  time  hence,  what  should  be  a  proper  discount  off  a 
bill  of  $128  which  has  only  half  the  time  to  run  ? 

(18)  A  certain  sum  ought  to  have  $20.80  allowed  as  8 
months  interest  on  it  ;  but  a  bill  for  the  same  sum  due  in  8 
months  at  the  same  rate,  should  have  $20  only  allowed  oft 
as  discount  in  consideration  of  present  payment.  What  is 
the  sum  and  the  rate  per  cent.  ? 

182.  The  Discount,  of  which  we  have  been  treating, 
is  called  Mathematical  Discount  or  True  Discount,  to 
distinguish  it  from  Practical  Discount,  of  which  there 
are  two  kinds: 

(1)  The  deduction  made  by  a  trader,  when  an  account 
is  paid  to  him  before  the  time  when  he  proposes  to 
demand  payment.  It  is  then  calculated  as  interest  on 
the  account.  Thus  if"  a  trader  gives  notice  on  his  bill 
that  lie  will  allow  10  per  cent,  discount  for  immediate 
payment,  ^and  if  the  amount  of  the  bill  be  $25.50,  he 
deducts  $2.55,  and  the  customer  pays  him  $22.95. 

(2)  The  deduction  made  by  a  lender  of  money  from 
the  sum  which  he  proposes  to  lend.  Thus  if  a  borrower 
binds  himself  by  a  bill  to  pay  $100  a  year  hence,  and  a 
discounter  advances  money  on  the  security  of  this  bill, 
at  the  rate  of  6  per  cent.,  he  gives  to  the  holder  of  the 
bill  $95,  and  takes  the  bill. 

True  Discount  is  the  Interest  on  the  Present  Worth 
of  a  debt.  Practical  Discount  is  the  Interest  on  the 
Debt  itself.  Hence  Practical  Discount  is  greater  than 
Tme  Disoomit. 
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183.  Three  days,  called  Days  of  Grace,  are  always 
allowed,  after  a  bill  of  exchange,  or  a  promissory  note  is 
nominally  due  before  it  is  leyalhj  due.  Thus  a  bill 
di-awn  on  July  C,  for  3  months  would  be  nominally  due 
on  Oct.  5,  but  legally  on  Oct.  8.  Calendar  months  are 
always  reckoned  so  that  a  bill  of  3  months  whether 
di-awn  on  the  28th,  29th,  or  30th  of  Nov.  1876,  would 
be  due  on  the  3rd  of  March  1877.  The  banker  or 
money  lender  who  discounts  a  note  always  charges 
interest  on  the  note  from  the  time  it  is  discounted  till  it 
is  legally  due  ;  hence  in  computing  Practical  Discount 
of  this  natm-e  interest  must  be  calculated  for  8  days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  a  banker  gain  by  disconnting  on 
Sept.  21  a  bill  of  §318.15,  dated  July  31,  at  4  months  at  6 
per  cent.  ? 

The  bill  is  legally  due  on  Dec.  8. 

The  number  of  days  from  Sept.  21  to  Deo.  8  is  73. 

The  interest  on  $318.15  for  73  days  at  5  per  cent,  ia 
»3.1816. 

The  Mathematical  discount  is  83.15. 

.•.  the  banker's  gain  is  8.0315. 

Ex.  (2).  A  merchant  wishes  to  borrow  $96.91  on  a 
bill  made  on  July  5  for  3  months.  What  must  be  the 
face  of  the  bill,  iuterest  being  reckoned  at  8|  per  cent.  ? 

Time  between  July  5  and  Oct.  8  is  95  days. 

Interest  on  8100  for  95  days  at  8^  per  cent,  is  8  2 J. 

.*.  a  note  for  8100  would  produce  §97| ; 

.*.  a  note  for  8  —  ,-  would  produce  $1 ; 

.-.  a  note  for  J?£:^,><1^  ^o^l^  produce  896.91. 

Now  8?.^-:^><l^ 
97J 

.*.  the  face  of  the  note  is  899. 

Examples-    (c) 

(1)  What  is  the  difference  between  the  true  and  the  borxJs 
disconnt  of  8950  for  8  moe.  at  7  per  cent.  ? 


184  KXAMINATION    PAPEB9. 

(2)  A  bill  IB  drawn  for  $722.70  on  July  17  at  2  months, 

and  discounted  on  Aug.  11  at  7i  per  cent.;  how  much  did 
the  holder  receive  ? 

(3)  Find  th?  discount  charged  in  discounting  a  bill  for 
87850  drawn  April  t)  at  7  mouths  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a  note  be  drawn  en  July  3,  at  3 
mouths,  80  that -discounted  immediately  it  may  produce 
1501.  G9,  money  being  worth  7  per  cent.  ? 

(5)  Find  the  differeaco  between  the  true  and  bank  dis- 
counts on  $5555  at  6  per  cent,  for  1  year. 

EXAMINATION  PAPERS. 
I. 

(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  Interest  on  §25000  for  three  years  at  4 
per  cent,  supposing  Interest  to  make  Capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Interest  of  a  certain  sum  of  money  for  3  yeai's  at  4  per 
cent,  is  $3.80.     Find  the  sum. 

(3)  Find  at  what  rate  Simple  Interest  in  two  years  a  sum 
of  money  would  amount  to  the  same  sum  as  at  4  per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  $1000  at  3  per  cent, 
per  annum  for  2  years  and  195  days. 

(5)  A  person  puts  out  to  interest  #8000  at  4  per  cent. ;  he 
ep^nds  annually  $300,  and  adds  the  remainder  of  his  diyi- 
dend  to  his  stock.     What  ia  he  worth  at  the  end  of  6  years  ? 

II. 

(1)  Explain  the  distinction  between  trae  discount  and 
bank  discount.  Does  the  creditor  or  the  debtor  gain  by 
computing  the  interest  intead  of  the  discount  ? 

(2)  Find  the  discount  on  $400,  due  one  year  hence,  if 
money  bear  interest  at  5  per  cent,  per  auuutn.  Calculate 
the  interest  on  this  discount  for  the  same  time,  aud  show 
that  it  is  equal  to  the  difference  between  the  interest  and  the 
discount  of  $400.  ' 

(8)  If  £10  be  ths  interest  on  £110  for  a  given  time,  what 
shooid  be  the  discount  of  £110  for  the  same  time  ? 
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(4)  What  must  be  the  rate  of  interest  in  order  that  the 
discount  on  $10292  payable  at  the  end  of  1  year  73  days 
may  be  $372  ? 

(5)  A  tradesman  who  is  ready  to  allow  15  percent,  per 
annum  Compouud  Interest,  for  ready  money,  is  asked  to 
give  credit  for  two  years.  If  he  charge  8110.25  in  his  bill, 
what  ought  the  ready  money  price  to  have  been  ? 

.  Ill- 

(1)  A  speculator  borrowed  $5000,  which  he  immediately 
invested  in  laud.  Six  months  afterwards  he  sold  the  land 
for  $7500,  on  a  credit  of  12  months,  with  interest.  Money 
being  at  6  per  cent.,  what  is  the  speculator's  profit  at  the 
end  of  12  months,  at  which  time  he  pays  $5000  ? 

(2)  A  merchant  bought  43  cwt.  3  qr.  of  sugar  at  §5.25  per 
cwt.,  which  he  immediately  sold  at  $7  per  cwt.,  on  a  credit 
of  90  days,  and  then  had  the  purchaser's  note  for  the  amount 
discounted  in  the  bank,  at  6  per  cent.  What  profit  did  the 
merchant  make  1 

(3)  Find  the  present  worth  of  $1000  due  24  years  hence 
at  5  per  cent,  per  annum  ;  and  show  that  the  discount  of 
the  griven  sum  is  equal  to  the  interest  of  the  present  worth 
for  the  same  time  and  at  the  same  rate  of  interest  ? 

(4)  A  man  having  lent  $1U000  at  5  per  cent,  interest,  pay- 
able half-yoarlj',  wishes  to  receive  his  iiiterest  in  eqiial  por- 
tions monthly,  and  m  advance  ;  how  much  ought  he  to 
receive  every  month  ? 

(5)  Show  that  the  intere.st  on  ^266.  13«.  4(i.  for  three 
months,  at  4^  per  cent,  per  annum,  is  .'qual  to  the  discount 
of  j£83  for  16  moB.  at  3  per  cent,  per  annum. 

IV. 

(1)  How  much  may  be  gained  by  hiring  money  at  5  %  to 
pay  a  debt  of  $0400,  due  in  8  months,  allowing  the  present 
wortli  of  this  debt  to  be  reckoned  by  deducting  6  %  per 
annum  discount? 

(2)  The  difference  between  the  simple  and  compound 
interests  of  a  sum  of  money  for  8  years  at  8  per  cent,  i", 
$985. GO.     What  is  the  sum? 

(3)  The  interest  on  a  certain  sum  of  money  for  two  year? 
is  £71  16.'.  7^d.,  and  tlie  discount  on  the  same  enm,  for  the 
•ame  time,  ib  £63  17a.,  simple  interebi;  being  reckoned  in 
both  cases.  Find  the  rate  per  cent,  per  annum,  and  the 
stun. 
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(4)  A  offprs  880OU  lor  a  fnrm:  B  offers  $9500,  to  be  paid 
at  the  end  of  4  years.  Which  is  now  the  better  offer,  and 
by  how  much,  allowing  6  per  cent,  compound  interest  ? 

(5)  A  person  borrows  money  at  6  per  cent,  per  annnm, 
and  pays  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  per  annum,  payable  quarterly,  and  receives 
the  interest  at  the  end  of  the  year ;  by  this  means  he  gains 
$269*18592  a  year.     How  much  did  he  borrow  ? 

XXIV.    Equation  of  Payments-         * 

184.  When  several  sums  of  money  are  due  from  A  to 
B^  payable  at  different  times,  it  is  often  required  to  find 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  toc^ether,  without  injustice  to  A  or  /?. 

When  gi'eat  exactness  is  demanded,  interest  must  be 
added  to  the  sums  paid  after  they  are  due,  and  discount 
subtracted  from  tlie  sums  jiaid  before  they  are  due. 
But  in  practice  the  following  rule  is  sufliciently  accu- 
rate: 

MultTply  earh,  deht,  br/  fhe  nvmher  of  drtiff,  [or  months] 
q/'fer  laJnch  it  is  due  :  add  the  re^tilL'^  together:  diviife  this 
S7tm  by  the  sum  of  the  debts :  the  quotient  will  be  the  num- 
ber of  days  [or  months]  in  the  equated  time. 

Take  the  following  Examples: 

Ex.  (1).  If. $300  be  due  from  ^  to  7?  at  the  end  of 
5  months,  and  $700  at  the  end  ol  9  mouths,  when  may 
both  sums  be  j)aid  in  a  single  pa3Tnent  without  unfair- 
ness to  4  or  to  jB  ? 

Number  of  months  in  equated  time  =  — ^/-^  -    "^* 

^  300+700 

—    7  800 

=   78 
TIT 

=  7| 

,\  the  whole  amount  of  the  debt  should  be  paid  at  the  end 
of  7|  months. 

The  principle  on  which  this  solution  depends  is,  that 
the  interest  of  the  money,  the  pa\T2ient  of  which  is  de- 
layed beyond  the  time  at  which  it  is  due,  is  equal  to  the 
interest  of  that  which  is  to  be  paid  before  it  becomes 
dne. 
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In  the  above  example  5 800  is  kept  2f  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  the  same 
as  the  interest  on  $840,  $(300  x  2|),  for  one  mouth. 

But  $700  is  paid  1 J  mouths  before  it  is  due,  and  the 
interest  on  it  for  that  time  is  the  same  as  the  interest 
on  $840,  $(700  X  1^)  for  one  month, 

Ex..  (2).  A  is  indebted  to  i?  in  the  following 
amounts :  $50(»  due  in  ti  months ;  ^(JOO  due  iu  7 
mouths  ;  and  $800  due  in  10  mouths.  Find  the  time 
when  aU  these  payments  should  be  made  together. 

SOU  X  6  =  3000 
600  X  7  =x  42U0 
80.t    X   10  =    8000 


ISOO  1900)15200 

8 
•.  the  equated  time  is  8  montha. 

Note. — This  method  is  but  a  rough  upproximation, 
and  can  only  be  taken  as  equitable  when  the  various 
times  of  paymeut  are  not  widely  apart.  It  will,  in 
short,  be  apphcable  only  to  cases  which  occur  in  the 
ordinary  com-se  of  trade,  and  is  therefore  all  that  we 
requh'e  in  the  present  work. 

It  is  also  to  be  observed  that  the  error  involved  in  this 
method  is  sUyhtly  in  favour  of  the  i/ayer,  because  interest 
is  calculated  on  the  payments  made  before  they  are  due, 
instead  of  discount,  in  the  algebraical  process,  from 
which  the  method  is  derived.     See  Appendis. 

Examples-    (ci; 
What  is  the  equated  time  of 

(1)  §250  due  4  months  hence,  and  gySO  due  10  months 
hence. 

Find  the  equated  time  of 

(2)  S^^OO  due  3  months  hence,  $400  due  4  months  hence, 
and  SoOO  due  6  months  hence. 

(3)  Of  a  debt  of  $1400.  SlOO  is  dne  immediatply,  SHOO  at 
the  end  of  1  mouth,  S4UU  at  the  end  of  7  moutiib,  and  the 
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remainder  at  the  end  of  a  year.     At  what  time  might  th# 
whole  debt  fairly  be  paid  in  one  8um  ? 

(4)  A  grocer  ought  to  receive  from  a  ctiBtomer  $50  at  the 
end  of  2  months,  $30  at  the  end  of  4  mouths,  and  $20  at  the 
end  of  C^  naonths.  What  would  be  the  proper  time  for  re- 
ceiving the  whole  sum  together  ? 

(5)  A  debt  is  to  be  paid  as  follows :  One-sixth  now,  and 
one-sixth  every  3  months  until  the  whole  is  paid.  When 
might  the  whole  debt  be  paid  at  once  ? 

(6)  If  $450  be  due  in  16  months,  and  $250  be  due  in  13^ 
mouths  ;  find  the  sum  which  if  paid  now  would  be  equiva- 
lent to  the  whole  debt  at  the  equated  time,  interest  at  4  per 
cent. 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
is  to  be  paid  in  2  mouths,  one-third  in  3  months,  and  the 
remainder  in  6  months ;  but  the  debtor  agrees  to  pay  one- 
half  down.  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A  sold  goods  to  B  at  sundry  times,  and  on  different 
terms  of  credit  as  follows:  Sept.  30,  18C8,  $80.75,  on  4 
months  credit;  Nov.  3,  1868,  $150,  on  5  mouths  credit ;  Jan. 
1,  1869,  $30.80,  on  6  months  credit;  March  10, 1869,  $40.50, 
on  5  months  credit ;  April  25,  1809,  $60.30,  on  4  months 
credit ;  how  much  will  balance  the  account  June  2,  1869  ? 

(9)  A  owes  B  on  the  Ist  of  March  the  following  sums : 
£140  due  on  20th  of  April,  £120  due  on  14tli  of  May,  £380 
due  on  15th  of  June.  On  what  day  may  B  pay  these  debts 
together  ? 

(10)  M  buys  goods  of  N,  and  has  6  months'  credit  from 
the  date  of  invoice.  The  goods  are  delivered  on  6  different 
days,  to  the  following  amount  :  £101.  14a.  lOd.  on  Aug.  8, 
£144.  2s.  lOd.  on  Sept.  5,  £303.  18s.  lOd.  on  Sept.  18,  £757. 
Os.  8(i.  on  Nov.  13,  £123.  lis.  M.  on  Nov.  28,  £123.  lis.  6d. 
on  Dec.  5.  On  the  13th  January,  N,  who  desires  to  receive 
all  the  debts  in  one  payment,  reckons  that  this  payment 
should  be  made  in  100  days.  Show  that  this  is  approximately 
correct. 

EQUAIION  OF  ACCOUNTS 

185.  Equation  of  Accounts  (also  called  "Averaging 
of  Accounts"  and  "  Compound  Equation  of  Payments  ") 
is  the  process  of  findiup  at  what  time  the  balance  of  an 
account  can  be  paid  without  gain  or  loss  to  either  party. 
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The  Balance  of  an  Account  is  the  difference  between 
the  two  sides  of  it  and  is  what  one  owes  the  other. 


Ex. 
Dr. 


A  in  Account  with  B. 


Or. 


1877. 

1 

1877. 

Jan.    1 

To  Mdse     $500.00 

Feb.  10 

By  Cash 

$1000.00 

Feb.    4 

"       "           600.00 

Mar.   4 

<i        « 

600.00 

Mar.  10 

'•       '♦           800.00 

Jan.  1,  500 X  0=  0 
Feb.  4,  600X34  =  20400 
Mar.lO,  800x68  =  54400 


1900) 


74800(39^ 
6700 


17800 
17100 

700 


Feb.  10,  1000x00=    0 
Mar.  4,  600x22  =  13200 


1600) 


13200(8 J 
12800 


400 


89  days  from  Jan.  1  is  Feb.  9.  8  days  from  Feb.  10  is  Feb.  18. 
Due   Feb.  9 $1900iDue  Feb.  18 :....$1600 

If  the  account  he  settled  on  Feb.  9  it  is  evident  the 
credits  would  have  been  paid  9  days,  or  the  time  from 
Feb.  9  to  Feb.  18,  before  they  are  due.  This  would 
have  been  a  loss  of  interest  to  the  credit  side  and  a  cor- 
responding gain  to  the  debit  side.  Now  as  the  settle- 
ment should  be  one  of  equity  TWe  find  liow  long  it  will 
take  the  balance,  $300,  to  gain  the  same  interest  that 
$1900  would  in  9  days. 

If  $1900  gain  a  certain  interest  in  9  days, 

$1  will  gain  the  same  interest  in  1900X9  days, 
and  8300  will  gain  the  same  interest  in  ?l-8_.°°A?,  or  57  days. 

Hence  the  balance  became  due  57  days  before  Feb. 
19,  or  on  Dec.  24. 

Note. — Fractional  parts  of  a  day  are  not  counted, 
unless  the  fraction  amounts  to  half  a  day  or  upwaids ; 
it  then  counts  another  day. 
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Hence  we  have  the  following  rule  : 

First  find  the.  equated  time  for  each  side  of  the  account 

separately.  Then  multiply  the  amount  due  on  that  side 
which  J  ills  due  first,  by  tlie  number  of  days  beAtoeen  the 
dates  oj  tlte  equated  tiriits,  and  divide  thp  product  by  the 
balance  of  the  accottnt.  The  quotient  will  be  the  ntimber 
of  days  to  be  counted  FoiiWAiiD  from  the  latest  date 
wlieti  the  smaller  side  of  the  account  falls  due  fiksx  ;  and 
backwabd  when  the  larger  side  falls  due  fiest. 

Examples,  (cii) 
(1)  Average  the  following  account : 
Dr.  J.  Hughes  in  account  with  S.  Adams.  Or. 


1875. 

1875. 

July    4 

To  Balance 

$375.90 

Aug.  10 

By  Cash 

$316.00 

Aug.  20 

"  Mdse. 

815.58 

Sfpt.   1 

«(          a 

675.00 

Aug.  29 

((       (( 

178.25 

Sf  pt  25 

"  Mdse. 

512.25 

Bept  25 

a       « 

887.20 

Nov.  20 

"  Cash 

161.75 

Dec.    5 

i<            u 

418.70 

Dec.    1 

<(           n 

100.00 

(2)  When  is  the  balance  of  the  following  account  due  ? 
Dr.  a.  B.  Conron.  Or. 


1877. 

1877. 

Bpp.l2 

To  Mdse.  at  30  days 

S927.30 

Oct.  10 

By  Cash 

$500.00 

Oct.  15 

30     " 

342.75 

Nov  20 

<«       (t 

300.00 

Nov  18 

u        t.         60     " 

212.13 

Nov  30 

u          « 

250.00 

Dec.  1 

"        <*        30     '* 

175.50 

(3)  When  did  the  balance  of  the  following  accounts  be- 
come due,  the  merchandise  items  being  on  6  mouths  ? 

Dr.     J.  Green  in  account  with  Adam  Miller  &  Co.     Ce. 


1876. 
March    1 

"  20 
April     11 

♦'  30 
June  15 
July  18 
Aug.  30 
Sept.    25 


To  Mdse. 

$720.75 

((           a 

815.30 

((          i( 

587.80 

n          « 

300.00 

<i          (( 

625.25 

«          « 

6(JU.U0 

«          <i 

684.90 

<i          <« 

365.30 

1876. 

April    1 

By  Cash 

May  30 

"   Mdse 

July   20 

"  Cash 

Sept.  25 

a          t( 

"      30 

•'  Mdse 

Oct.    30 

«       ii 

Nov.  20 

t(       « 

$700.00 
509.89 
500.00 
100.00 
750.20 
329.96 
600.00 
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XXV.    Averages  and  Percentages. 

186.  The  average  of  two  or  more  groups  of  numbers 
is  found  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  gi-oups. 

Tluis  to  find  the  average  of  13,  15,  74,  23,  6,  and  31, 
we  find  the  sum  of  the  numbers  to  be  1G2,  and  as  the 
number  of  groups  is  6,  the  average  will  be  162-^-6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decimally. 

Examples,    (eiii) 

(1)  Find  the  average  of  14,  26,  9,  18,  13,  24,  27,  39. 

(2)  Find  the  average  of  IGOO,  276,  974,  0,  236,  845,  1239. 

(3)  Find  the  average  population  of  three  towns,  consisting 
respectively  of  34729,  46238  and  87296  inhabitants. 

(4)  Find  the  average  of  15^,  36^,  17i,  0,  1U§,  74|.  28^, 
and  33. 

(.5)  Find  the  average  of  12^|,  21,  7|,   '034,  3^,  0,  24^  and 

PERCENTAGES. 

187.  Business  men  regulate  their  affairs  and  calcu- 
late their  profits  and  losses  with  reference  to  lUU  as  a 
standard,  hence  tliere  are  other  applications  of  the  term 
Per  Cent,  besides  tliose  already  given. 

When  we  speak  of  an  agent  .getting  3  per  cent,  as  a 
commission  on  the  management  ol  an  estate,  we  mean 
that  from  every  $100  collected  he  deducts  $3  to  remu- 
nerate himself  for  the  trouble  of  coDection. 

When  we  read  that  the  population   of  a  town  has 
increased  15  per  cent,  since  the  last  census,  we  mean 
that  if  the  number  of  inhabitants  tlien  had  been  divided 
into  groups  of  100,  and  the  number  of  iuhabitants  noto 
into  groups  of  115,  the  number  of  gi'oups  would  be  the 
same  in  both  cases, 
Ex.  (1).  How  much  is  8  per  cent,  on  $1479  ? 
Since  $100  yields  $3, 
$1  yields  StBtj 
»1479  yields  3'V»V^  °^  $44-37. 
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Ex.  (2).  The  number  of  boys  in  a  school  ioicreasea  in 
a  certain  period  from  125  to  180,  what  is  the  increase 
per  cent.  ? 

On  125  the  increase  is  55. 

On  1  the  increase  is  -^^ 

On  100  the  increase  is  ^°°'^'"  or  ^\-  or  44  ; 

128  * 

.*.  the  increase  is  44  per  cent. 

Examples-    (civ) 

(1)  Find  5  per  cent,  of  |2-100  ;  8  per  cent,  of  8475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ;  178  out  of 
8900  ;  ^  out  of  i  ? 

(3)  The  population  of  London  proper  decreased  33-11 
per  cent,  between  1861  and  1871 ;  in  1861  it  was  113,387 ; 
find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ;  12^  cents  in 
the  dollar  ;  $3  in  every  $20  ? 

(5)  Find  the  number  of  which  21  is  7  per  cent.;  750  is  8J 
per  cent.;  215  is  "005  per  cent. 

C02fMISSrON  AND  BROKERAGE. 

188.  Commission  is  the  charge  made  by  an  agent  for 
buying  or  selUng  goods,  and  is  generally  a  percentage 
on  the  money  engaged  in  the  transaction. 

Brokerage  is  tlie  charge  made  by  a  broker  for  buying 
or  selling  stocks,  bills  of  exchange,  &c. 

In  computing  Commission  care  must  be  taken  to  cal- 
culate it  on  the  money  actually  employed  in  the  busi- 
ness. 

Ex.  (1).  My  agent  has  purchased  wheat,  on  my 
account,  to  the  amount  of  $18768.  What  is  his  com- 
mission at  1 J  per  cent.  ? 

The  commission  on  $100  is       $1.75  ; 

»i       i8$l-^; 


$18768  is  $ 


1  8768X1.76 


100 

—  $328.44  Com.  required. 

Hence  the  following  rule  may  be  used  : 

Multiply  the  given  sum  by  the  rate  per  cent,  and  divide 
the  frroduct  by  100,  and  the  result  is  the  Commission  or 
Brokerage. 
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Ex.  (2).  I  send  my  agent  $1827  with  instmctions  to 
deduct  his  commission  at  1^  per  cent.,  and  invest  tJie 
balance  in  silk,  how  much  did  he  invest  ? 

Since  the  Commission  on  $100  is  81  •50, 
out  of  $101.60  he  can  invest  $100. 


$1827 


A 1  8  a  7x100 
10  1-30 

=  $1800,  smn  required 


If  in  the  above  question  the  Commission  is  required, 
we  reason  as  follows : 


On  $101.60  the  Commission  is  $1.50. 


$1827      "  "  $ 


1  837X1.60 


101.30 

=$27 
.'.  The  Commission  required  is  $27. 

Examples-  (ov} 

Find  the  Commission  on 

(1)  87600  at  1|  per  cent.     (2)  $.5600  at  12^  per  cent 

Find  the  Brokerage  on 

(3)  $2364  at  i  per  cent.     (4)  8375  at  .6  per  cent 

(5)  An  agent  collected  rents  to  the  amount  of  S578  and 
his  Brokerage  amounted  to  $26.01  ;  what  was  the  rate? 

(6)  Sent  88377  to  my  agent  to  invest  after  deducting  his 
Commission  at  2^  per  cent ;  what  was  his  Commission  ? 

(7)  What  is  the  ready  money  payment  of  an  account 
amounting  to  $7680,  allowing  a  discount  of  2^  per  cent.  ? 

(8)  A  receives  a  consignment  of  wheat  from  B.  He  is  to 
sell  it  on  a  commission  of  2  per  cent.,  and  invest  the  pro- 
ceeds in  silk,  after  deducting  his  commission  on  this  new 
transaction  at  4  per  cent.  A's  total  commission  was  8600. 
What  sum  did  he  invest  ? 

(9)  What  amount  of  money  was  invested,  when  th* 
broker's  charges  at  1^  per  cent  amounted  to  8576. 

(10)  Gave  820050  to  a  broker  to  invest,  with  instruction, 
after  deducting  his  brokerage  at  J  per  cent.,  to  invest  the 
balance  in  Government  bonds.  What  will  be  the  sum  in- 
vested, and  how  much  will  be  the  brokerage  ? 
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INSURANCE. 

189.  Insurance  is  security  guaranteed'  by  one  party, 
on  being  paid  a  certain  sum,  to  another  against  any  loss. 

The  Premium  is  the  sum  paid  for  Insurance.  It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insurance. 

NoTK. — As  the  rreminm  is  always  so  much  per  cent,  of  the 
sum  iusured  it  is.  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 
■worth  $2940,  that   the  owner  may  receive,  in  case  of 
loss,  the  value  both  of  goods  and  premium  ? 
Since  the  premium  on  9100  at  4  per  cent,  is  $4, 
896  worth  of  goods  would  be  covered  by  ft  100  ; 

.-.  81         "  •♦  ^VV ; 

.-.$2940      "  -  %'^l}^ 

—  830G2. 50,  sum  re- 
quired. 

Examples-    (cvi) 

(1)  What  will  be  the  pieiuium of  insurance  on  the  fumitm-e 
of  a  house  valued  at  §2500  at  ^  per  cent.  ? 

(2)  What  is  the  premium  for  ixisuring  a  cargo,  valued  at 
$21350,  at  3^  per  cent.  ? 

(3)  For  what  sum  should  goods  worth  ^4384.  Os.  3d.  be 
insured  at  2^  per  cent,  that  the  owner  may  recover,  in  case 
ol  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A  person  at  the  age  of  40  insures  his  life  in  each  of 
two  offices  for  S5500,  the  premiums  being  at  the  rate  of  3J 
and  fJi  per  cent.,  respectively.     Find  his  annual  payment. 

(5)  What  sum  must  be  paid  to  insure  a  cargo  worth 
$26400,  the  premium  being  1^%,  policy  duty  \  percent.,  and 
brokerage  \  per  cent.  ? 

(6)  A  trader  gets  500  barrels  of  flour  injured  for  75  per 
cei-..  ot  its  cost  at  2^  per  cent.,  paying  880.85  premium  ,  at 
what  price  per  barrel  did  be  purchase  the  flour  ? 

(7)  A  company  took  a  risk  at  2h  per  cent.,  and  re-insured 
I  of  it  in  another  company  at  3  per  cent.  The  premium 
received  exceeded  that  paid  by  810.  What  was  the  amount 
of  the  risk  ? 

(8)  A  shipment  of  flpples  was  insnrprl  at  2|  percent,  to 
cover  f  of  its  value.  liie  i)renuum  Wtts  ;&71.25;  what  wettj 
the  apples  worth.  ? 
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TAXES. 

190.  A  TAX  is  a  sum  of  money  assessed  on  a  person 
m  proportion  to  the  value  of  his  property,  amount  of 
income,  &c.,  for  public  purposes. 

In  order  to  levy  a  tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
the  property  taxed.  When  this  has  been  done  the  sum 
to  be  le\-ied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

Ex.  A  certain  town  has  propei-ty  valued  at  $1,- 
560.000  and  levies  a  tax  of  $23400';  what  should  B 
pay  whose  property  is  valued  at  $7500  ? 

Since  $1560000  pays  823400', 

.-.  «lpay8$ril^88Tj; 

.-.  $7500  pays  $7500x23400 

^    ■^  1560000 

=  8112.50,  tax  required. 
Examples-     (cvii) 

(1)  In  a  school  section  contaiuing  property  valued  at 
$100000  a  tax  has  to  be  levied  to  pay  the  teacher's  salary  of 
8800,  aud  8250  which  had  been  expended  in  purchasing 
maps,  &c.  Find  A's  tax,  who  owns  property,  real  and  per- 
sonal, worth  85400. 

(2)  A  man  who  owns  $8500  worth  of  property  pays  a  tax 
of  8144.50  ;  find  the  rate  on  the  dollar. 

(S)  It  the  property  of  Toronto  be  valued  at  S75000000. 
and  B,  who  pays  tax  on  880000  worth  of  property,  pay 
81400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a  certain  section  a  schoolhonse  is  to  be  built  at  an 
expense  of  $8400,  to  be  defrayed  by  a  tax  upon  property 
valued  at  8700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  schoolhouse  and  the  collector's  conimis- 
eion  at  4  per  cent.?     ' 

DUTIES  on  CUST02IS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  that  all  goods  entering  Canada  slinll 
be  landed  at  certain  places  where  Custom  IIouses  are 
estabhshed.     These  places  are  en  lied  Poets  of  Entay, 
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Duties  are  of  t'w^o  kinds,  ad  valorem  and  specific. 

An  Ad  Valorem  duty  is  a  certain  percentage  on  the 
cost  of  the  goods  in  the  country  from  which  they  are 
imported. 

A  Specific  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c.,  without  regard  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  ai'e 
computed  in  the  same  manner  as  Commission  &c. 

Ex.  Find  the   specific   duty    on    760    lbs.    of   Sul- 
phm-ic  Acid  at  ^  cent  per  lb. 
Duty  on  1  lb.  is  4^  cent. 

"  760  lbs.  is  ^1°  cents=$3.80,  duty  required. 

Examples-    (oviii) 

(1)  What  is  the  duty  on  7635  lbs.  of  tea,  valued  at  $8500 
at  6  cents  per  lb.  ? 

(2)  Find  the  ad  valorem  duty  on  an  invoice  of  books 
which  cost  $1760  at  5  per  cent. 

(3)  Find  the  epecific  duty  on  750  gallons  of  wine  worth 
$2150  at  60  cents  per  gallon. 

(4)  Find  the  duty  on  8400  lbs.  of  sugar  worth  7^  cents  per 
lb. ;  the  specific  duty  being  i  cent  per  lb.  and  the  ad  valorem 
duty  25  per  cent. 

(5)  Paid  $1662.50  duty  on  an  invoice  of  cotton  at  the  rate 
of  17^  per  cent. ;  what  was  the  value  of  the  cotton  ? 

STORAGE. 

192.  Storage  is  a  charge  made  by  ft  person  who 
stores  movable  property  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  30  days  at  a  certain 
price  per  bushel,  cask,  box,  bale,  &c. 

The  owners  of  the  goods  pay  for  putting  the  goods  in 
store,  stowing  away,  and  the  expenses  of  dehvery. 

When  goods  are  received  and  dehvered  at  the  pleasure 
of  the  consignor,  the  dues  for  storage  are  usually  deter- 
mined by  an  average. 

Ex.     What    is    the    cost    of   storage,   at    lo.    per 
bushel  per  month,  of  wheat  received  and  delivered  as 
oUowing  : 


per  following : 
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Account  closed  October  Sm..,  1877. 

Account  of  Stoeage  of  Wheat,  received  and  delivered 
FOB  Account  of  John  Jones,  Toronto. 


Datb. 

Re- 
ceived. 

DeU- 
vered. 

Bal- 
ance. 

Days 

Products. 

1877. 
Julv   

2 

11 
16 
21 
10 
15 
20 
.5 
10 
15 

200 
"350" 

200 

50 

400 

100 

500 

50 

0 

200 

300 

100 

9 
5 

5 
20 
5 
6 
0 
5 
6 
17 

1800 

« 

150 

250 

« 

2000 

ii 

300 

""450' 
50 

2000 

August      

400 

2500 

t< 

250 

« 

000 

September  

200 
100 

1000 

<( 

1500 

<> 

200 

1700 

Bal.  on  hand  Oct,  2. 

1250 

1150 
100 

80)13000 

433i 

1250 

1250 

433i  X  let.  ==$4,331. 
The  storaj^e  of  200  bu.  for  9  days  -f  50  for  5  days,  -f-  400 
bu.  for  5  days,  -|-  100  bus.  for  20  days,  -|-  500  bus.  for  5 
days,  +  60  bus.  for  6  days,  +  200  bus.  for  5  days,  +  300 
bu.  for  6  days,  -f  100  bu.  for  17  days,  is  the  same  as  the 
storage  of  13000  for  1  day,  or  of  433^  bu.  for  a  month  of  SO 
days.     The  storage  of  433^  bu.  at  Ic.  per  bushel  is  $4.33^. 

Examination  Papers. 

I. 

(1)  If  a  grocer's  pound  weight  is  10  drams  too  Hght, 
find  hie  gain  per  cent,  from  this  source  alone. 

(3)  If  a  debt  after  a  deduction  of  5  per  cent,  becomes  S228, 
what  should  it  have  become  if  a  deduction  of  6^  per  cent. 
had  been  made  ? 

(8)  Find  the  value  of  the  goods  imported  when  a,u  ad 
valorem  duty  of  17i  per  cent,  produces  $G37. 

(4)  The  population  of  a  city  has  increased  by  5975  persona 
between  1860  and  1870 ;  this  increase  is  12^  per  cent,  ol  the 
population  of  1870.     What  was  the  population  in  1860? 

(5)  In  1850  the  population  of  a  town  wor  7600  ;  in   1870 
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it  was  found  to  be  9196.  If  the  increase  per  cent,  during 
the  first  decade  was  the  same  as  during  the  last,  what  was 
this  per  cent.  ? 

II. 

(1)  A,  after  paying  ,rT  income  tax  of  1^  per  cent,  on  aU 
his  salary  over  $400,  has  $1739.60  left.     Fiud  bis  salary. 

(2)  A  town  has  levied  a  tax  of  S7340,  which  sum  includes 
the  amount  voted  for  bnildinfj  a  bridije  and  the  collector's 
fees,  at  3  per  cent.     "What  was  expended  on  the  bridge  ? 

(3)  The  avoracje  of  ten  results  was  17.5;  that  of  the  first 
three  was  IG'25,  and  of  the  next  four  1G"5  ;  the  eiglith  was  3 
less  than  the  ninth,  and  4  less  than  the  tenth.  What  was 
the  tenth  ? 

(4)  The  GfrosB  receipts  of  a  railway  company  in  a  certain 
year  are  apportioned  thus  :  40  pel  cent.,  to  pay  the  working 
expenses,  54  per  cent,  to  ^ve  the  shareholders  a  dividend  at 
the  rate  of  3|  per  cent,  on  their  shares  ;  and  the  remainder, 
$42525.  is  reserved.  What  was  the  paid  up  capital  of  the 
company  ? 

(5)  A  can  do  6  per  cent,  of  a  piece  of  work  m  8  days  of 
10  hours  each  ;  B  can  do  7^  per  cent,  of  it  in  5  days  of  8 
hours  each.  If  both  men  work  together  and  the  whole  work 
be  worth  §85  ,  what  does  each  get  ? 

III. 

(1)  A  cargo  is  valued  at  $7905.45  ;  the  premium  of  insur- 
ance is  at  the  rate  of  5^  per  cent.,  policy  duty  ai  ^  per  cent., 
and  commission  at  /^  per  cent ;  what  sum  must  be  insured 
to  cover  the  cargo  and  the  expenses  of  insurance  ? 

(2)  Received,  and  delivered,  on  account  of  James  Smith, 
sundry  bales  of  cotton,  as  follows:  Received  Jan.  1,  1877, 
2310  bales;  Jan.  16,  120 bales  ;  Feb.  1,  300  bales;  Delivered 
Feb.  22,  1000  bales:  March  1,  600  bales;  April  3,400- 
April  10,  312  bales.  Required  the  number  of  bales  remain- 
ing in  store  May  1,  and  the  cost  of  storage  up  to  that  date, 
at  the  rate  of  6  cents  a  bale  per  month. 

(3)  If  the  increase  in  the  number  of  male  and  female 
criminals  is  2^  per  cent.,  while  the  decrease  ia  the  number 
of  males  aloue  is  7^  per  cent.,  and  the  increase  in  the  num- 
ber females  is  10+  per  cent.;  compare  the  antecedent  num- 
bers of  male  and  female  prisoners. 

(4)  A  person  takes  a  railway  return -ticket  for  a  month, 
payin'?  25  per  cent,  more  for  it  than  he  would  have  doufc  for 
a  sin.^ie  uokflt.     At  the  end  of  the  month  he  obtems  an  ex- 
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tension  of  time  for  a  week  by  paying  5  per  cent,  on  the 
monthly  ticket.  The  whole  sum  paid  is  $10.60;  find  the 
priee  of  the  single  ticket. 

(5)  The  paper  duty  was  l^d.  per  lb.,  and  the  weight  of  a 
certain  book  1|  lbs.  The  paper  mauufacturerer  realized  10 
per  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
outlay.  What  reduction  might  be  m;-de  in  the  price  of  the 
book  on  the  abolition  of  the  paper  duty,  allowing  to  each 
tradesman  the  same  rate  of  profit  as  beiore  ? 

IV. 

(1)  A  merchant  bought  37  yards  2  qvs.  of  cloth  at  $4.87^ 
per  vard,  and  49  yards  2^  qrs.  of  silk,  at  9;3f  cents  per  yard. 
For  what  sum  must  the  whole  be  sold  to  naake  a  profit  of 
33^  per  cent. "' 

(2)  A  commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
and  invest  the  proceeds  in  sugar,  retaining  1|  on  the  sale, 
and  the  same  on  the  purchase.  Cotton  selhng  at  7  cents, 
and  sugar  at  5  cents  per  pound,  what  quantity  of  sugar  can 
the  merchant  buy  ? 

(3)  In  an  examination  of  750  candidates,  "22  on  the  whole 
do  well,  "34  barely  pass,  and  the  rest  tail ;  how  many  do 
well,  barely  pass,  and  fail,  respectively  '? 

(4)  Sold  grain  on  commission  at  5  per  c^nt. ;  invested  net 
proceeds  in  groceries  at  2  per  cent,  commission.  My  whole 
aommissiou  was  §70.  What  was  the  vaiue  of  the  grain  and 
groceries  ? 

(5)  A  commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  B,  225  bbls.  from  C ;  he  finds  on 
inspection  that  ^.'«  is  10  per  cent,  better  than  B.'s,  and  C.'s 
5iT  P^r  cent,  better  than  A.'s;  he  sells  the  whole  lot  at  S7 
per  barrel,  and  charges  4  per  cent,  commission.  How  much 
does  he  remit  to  each  ? 

V. 

(1)  A  broker  charges  me  1^  per  cent,  commission  for  pur- 
chasing some  uncurrent  bank  bills  at  25  per  cent,  discount ; 
of  these  bUle,  three  ol  810  each,  and  one  of  850  bt^.  mo 
worthless  ;  I  dispose  of  the  remainder  at  par,  and  thus  make 
$520.     What  was  the  amount  of  bills  purchased  ? 

(2)  A  wholesale  merchant  sent  a  quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a  commission  of  4^  per 
Cfnt.  What  amount  of  goods  must  be  sold  that  his  agent 
may  buy  produce  with  the  avails  to  the  amoimt  of  $1910 
after  retaining  a  commission  of  2  per  cent.? 
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(3)  A  factor  receives  $30056,  and  is  directed  to  purchase 
cotton  at  §289  per  bale  ;  he  is  to  receive  4  per  ceut  coiatnis- 
sion.     How  many  bales  does  he  buy  ? 

(4)  Sold  goods  to  a  certain  amount  on  a  commission  of  6 
per  cent.,  and,  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  J  per  cent.,  which 
aniounted  to  §16.15.     What  was  the  anaount  of  commission  ? 

(5)  A  man  obtained  an  insurance  for  Ufe  at  the  age  of  37, 
and  died  when  51  years  old.  The  policy  required  annual 
payments  during  life,  at  §2.8674  per  $100,  and  secured  to 
the  heirs  $1709.69  more  than  the  amount  *of  all  the 
premiums  paid.     What  was  the  face  value  of  ihe  policy  ? 

XXVI.    Profit  and  Loss. 

193.  If  I  sell  for  $105  tliat  for  which  I  gave  $100, 1 
gain  $5  en  an  outlay  of  $100. 

U  I  sell  for  $95  that  for  which  I  gave  $100,  I  lose 
$5  on  an  outlay  of  $100. 

The  following  Examples  wOl  show  the  method  of 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

Ex.  (1).  I  sell  for  $6  that  for  which  I  gave  $5. 
What  is  my  gain  per  cent.  V 

On  an  outlay  of  §5  my  gain  is  $1 ; 
On  an  outlay  of  $1  my  gain  is  §  j ; 
On  an  outlay  of  §100  my  gain  is  8^^  or  $20 ; 
.•.  I  gain  20  per  cent. 

Ex.  (2),  I  bought  some  goods  for  $17.  How  must  I 
sell  them  in  order  to  gain  17ff  per  cent.  ? 

That  for  which  I  gave  §100  I  must  seU  for  §117^  J  ; 

That  for  which  I  gave  §1  I  must  sell  for  §ro'o  xTT' 

That  for  which  I  gave  §17  I  must  sell  for  §l?^^^Ao±  ^^  ggO 

Ex.  (3).    By  selling  goods  for  §f7.20  I  made  a  profit 
of  20  per  cent.     What  did  I  give  for  them  ? 
That  which  I  sold  for  §120  I  bought  for  §100. 
That  which  I  sold  for  §1  I  bought  for  §  J  g  [J- ; 

That  which  I  sold  for  §7.20  I  bought  for  §I^2f^i-0»  or  $6. 
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Ex.  (4).  Ii'  by  selling  cofifee  at  Is.  Id.  per  lb.  I  lose 
5  per  cent.,  wLat  must  I  sell  it  at  to  gain  5  per  cent.  ? 

That,  wliicli  I  sell  at  95a.,  I  bouglit  for  lOOd. ; 

that,  which  I  sell  at  Id.,  I  bouglit  for  \J'J'd. ; 

that,  which  I  sell  at  \9d.  1  bought  for  ^-L^-i^^d.  or  20d. 
Having  thus  found  the  cost  price,  we  proceed  thus : 

To  gain  5  per  cent, 

that,  for  which  I  gave  100^7.,  I  wust  Bell  for  105c?. 

that,  for  which  1  gave  Id.,  I  must  sell  for  {ood. ; 
that,  for  which  I  gave  20c?.,  I  must  sell  for  --SJil^ld.,  or  Is.  dd. ' 
Or  thus : 

In  the  first  ease, 

that  wliich  costs  100c?.  sells  for  95c;?. 
In  the  second  case, 

that  which  costs  lOOd.,  sells  for  lOJc?. ; 
.*.  that  which  sells  for  95c?.  must  bring  105c?. ; 
Ic?.  must  brmg  \%^d. ; 
♦*  "       19d.  must  brmg  M^J^d., 

or  Is.  9c?.  ,as  beforo 

•  Ex.  (5).  A  quantity  of  tea  is  sold  for  83^  cents,  per 
pound,  the  gain  is  10  per  cent.,  and  the  total  gain  is 
$48.     "What  is  the  quantity  of  the  tea  ? 

That  which  sells  for  SllO  cost  SlOO  ; 

V-*-  V  I  1  u  > 

0-83V  X  100 
"       83icts.'-    §- jj^ . 

.*.  the  cost  jirice  per  lb.  =  |?-  of  $0-83^- ; 

.-.the  gain  on  1  lb.  =  rV  ofSOSSJ.. 

But,  the  gain  per  lb.  X  No.  of  lbs.  sold  =  total  gain, 

or  XT  of  S0-8oJ  X  No.  of  lbs.  sold  =  $48 ; 

XT  48 

No.  of  lbs.  sold  =-  St— roTTBo, 

=  633|. 
633|  lbs.  is,  therefore,  quantity  sold. 
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194.  When  tea,  spirits,  wine  and  such  commodicjas 
are  mixed  it  must  be  observed  that 

qiTiiutity  of  ingredients  =  quantity  of  mixture, 
cost  of  inn;redientB  =:  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  ale  at  S  cts. 
a  gallon,  3  at  15  cts.,  4  at  20  cts.,  and  12  at  7  cts. 

quantity  of  insrvedients  =  (l-j-  3-1-  44- 1  "2)  galls,  or  '20  galls.; 
cost  of  ingrediduts  =  (8-f4t)-|-80-f  64)  cts.,  or  $±17. 

If  I  want  to  know  what  ':;-ain  per  cent.  I  shall  make 
by  selling  this  mixture  ac  26  cts.  a 'gallon,  I  reason 
thus  : 

20  gall,  at  26  cts.  will  sell  for  $5.20  ; 

.-.  that  for  which  I  gave  $2.17,  I  sell  for  S5.20 ; 

.-.  32.17  gains,  ($5.20— $2.17),  83.08  ; 

.-.  SI  gains  $|;«3  ; 

.'.  $100  gains $lo^ipi»»,  or  S139.63. 

.*.  I  gain  S139.G3  per  cent. 

195.  In  solving   questions  on   Profit   and  Loss  the 

student  must  be  very  careful  tO  notice  wli ether  the  gain 
is  calculated  on  the  seUing  price  or  cost  price.  Thus, 
it  is  sometimes  said  that  a  retailer's  profit  is  25  per 
cent,  meaning  that  he  gave  75  cents  for  an  article  which 
he  sells  for  $1.  His  profit,  in-  this  case,  is  33^  per 
cent,  on  his  outlay.  Care  must,  therefore,  be  taken 
to  express  distinctly  which  is  meant.  The  profit 
on  a  single  transaction  or  set  of  transactions  by  no 
means  represents  a  net  profit,  as  it  is  not  charged  with 
a  variety  of  expenses  which  belong  to  the  business  in 
general  rather  than  to  the  set  of  transactions  in  question. 

Ex.  If  100  articles  of  a  given  kind  can  be  made  in  a 
week  out  of  $40  worth  of  raw  materials,  cost  of  labour 
&c.  being  $10,  fixed  charges  for  rent  &c.  being  $250  a 
year,  find  (1)  the  cost  price  of  each  article,  (2)  the 
invoice  price  in  order  that  a  profit  of  30  per  cent,  on  the 
cost  price  may  be  reahzed,  the  following  allowances  be- 
ing necessary,  viz.,  10  per  cent,  commission  to  agents 
on  money  received  for  sales,  and  12  per  cent,  for  bad 
debts,  and  (3)  the  amoimt  of  profit  in  a  year. 
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(1)  The  fixed  charges  must  be  referred  to  the  eame  unit 
of  time  as  the  rest  of  the  estimate,  viz.:  1  week  =  ^'jrj   = 

$125 

Cost  of  100  articles  =  $50  +  $  V/  =  $54*8077  ; 
.-.  cost  of  ]  article  =  $0-548077. 

(2)  The  profit  on  capital  may  be  regarded  as  part  of  thfi 
cost  of  production.  It  would  be  so,  in  fact,  if  the  money 
were  borrowed  at  30  per  cent,  interest.  30  per  cent,  added 
to  $-548077  gives  $ —~ . 

Again,  the  commisFion  is  paid  on  the  money  actually 
received  ;  to  provide  for  it,  wc  must  take  the  '4"  of 

j»l30X-g48077^  or  S  '  ^  ><  130X-54807  7, 
*  Too  '  9X100 

Next :  12  per  cent,  on  bad  debts  means  that  12  do  not 
pay  for  88  who  do.  To  provide  for  it,  we  take  '//  of  the 
selling  price.     The  invoice  price  will,  therefore,  be 

^100X10XJ3  0X;5  4807  7   ^^  ^.ggg^ 
^       88X9X100         '     ^ 

(3)  To  find  the  profit  we  must  take  ^^  of  the  cost  price, 
•nd  multiply  by  100  x  52. 

Annual  profit  =  $3oxloox  »2x-648077    ^  ^^^ 

Examples  (cix) 

(1)  If  I  buy  an  article  fqf  $3.20  and  sell  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I  sell  goods  for  $2240  and  gain  12  per  cent.,  what 
was  the  cost  price  ? 

(3)  If  375  yards  of  silk  be  sold  for  $1960,  and  20  per  cent, 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17«.  5rf.  a  gallon,  I  lose  5  per 
Cent.,  at  what  price  must  I  sell  it  to  gain  15  per  cent.  ? 

(5)  If,  by  selling  goods  for  $544,  I  lose  16  per  cent.,  bow 
much  per  cent,  should  I  have  lost  or  gained,  if  I  had  sold 
them  for  $672. 

(6)  The  manufacturer  will  supply  a  certain  article  at  lid.; 
if  a  tradesman  charge  2d.,  what  profit  per  cent,  will  he 
make  ? 

(7)  A  tradesman's  prices  are  20  per  cent,  above  cost  price. 
If  he  allow  a  customer  10'  per  cent,  on  his  bill,  what  profit 
does  be  make  ? 

(P)  A  *n  ''^Kr^'n'"  r^^cflp  are  2i  ^'vr  cf>nt.  aboyp  cost  price. 
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If  he  allow  a  onstomer  12  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(9)  A  man  bnys  goods  at  £23.  6s.  5d.,  and  sells  them  at 
;£22.  2«.  l^d.     How  much  does  he  lose  per  cent.  ? 

(10)  A  man  buys  goods  at  £16.  6s.  3d.,  and  sells  them 
again  at  j611.  ISa.  9id.     How  much  does  he  lose  percent.  ? 

(11)  A  man  buys  goods  at  the  rate  of  $96  per  cwt.,  and 
sells  2  tons  14  cwt.  3  qr.  12  lb.  for  ^6000.  How  much  has 
he  gained  or  lost  per  cent,  on  his  outlay  ? 

(12)  If  8  per  cent,  be  {gained  by  selling  a  piece  of  ground 
for  S4125.60,  what  would  b«  gained  per  cent,  by  selling  it  for 
*4202  ? 

(13)  If  3  per  cent,  more  be  eained  by  selling  a  horse  for 
$333  than  by  selling  him  foe  $324,  what  must  his  original 
price  have  been  ? 

(14)  A  grocer  mixes  12  lb.  of  tea  at  2s.  6|d.  per  lb.  with  4 
lb.  at  8a.  2^d.  At  what  price  must  he  sell  the  mixture  so  as 
to  gain  33^  per  cent,  upon  his  outlay  ? 

(15)  How  many  pounds  of  tobacco  at  $1.05  a  pound  must 
ft  tobacconist  mix  with  4  lb.  at  $1.30,  that  he  may  sell  the 
mixture  at  $1.56§  per  pound,  and  gain  83^  per  cent,  upon 
his  outlay  ? 

(16)  A  spirit  merchant  buys  80  gallons  of  whiskey  at  $3.00 
per  gallon,  and  180  gallons  more  at  $3.00  per  gallon,  ;  nd 
mixes  them.  At  what  price  must  he  eeU  the  mixture  to  ^ain 
8,  per  cent,  upon  his  outlay  ?         , 

(17)  I  mix  80  gallons  of  gin  at  $3.10  per  gallon  with  96 
gallons  at  $3.41f ,  and  sell  the  mixture  so  as  to  gain  10  per 
cent.     At  what  price  per  gallon  do  I  sell  it  ? 

(18)  A  grocer  buys  two  sorts  of  tea  at  55  cents  and61| 
cents  per  lb.  respectively.  He  mixes  them  so  as  to  have  3 
lb.  of  the  dearer  for  every  1  lb.  of  the  cheaper  sort,  and  sells 
the  mixture  at  80  cents  per  lb.    What  does  he  gain  per  cent.  ? 

XXVII.  stocks  and  Shares. 

196.  The  Government  of  a  country,  the  authorities 
of  a  city,  &c.,  often  find  it  necessaj'y  to  borrow  money 
to  carry  on  public  works,  &e.  A  loan  is  then  con- 
tracted and  the  borrower  pledges  the  credit  of  the  coun- 
try, city,  &c.,  to  pay  a  fixed  rate  of  interest  on  the  sum 
borrowed  until  the  debt  is  paid  off. 

Thp  t«rm  stock  is  apphed  fn  any  snch  proverampnt 
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loan.     It  also  denotes  the  capital  of  a  joint-stock  com- 
pany. 

Banks,  Eailway  Companies,  and  others,  have  their 
capital  divided  into  shares  of  so  many  dollars  each, 
usually  $60  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dol- 
lars for  $100  stock.  Thus  when  we  read  that  the  stock 
of  the  Toronto  Bank  is  at  155  it  means  that  $155  of 
money  will  pui-chase  $100  stock  in  that  bank. 

The  piice  of  stock  is  always  fluctuating  owing  to  a 
change  in  the  value  of  money,  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  will  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  cheap.  Thus  if  A  has  money 
to  loan  and  can  get  8  per  cent,  for  it  he  will  not  invest 
it  in  the  Dominion  stock,  which  pays  6  per  cent.,  un- 
less the  1  atter  is  so  cheap  that  he  can  make  8  per  cent. 
i.  e.,  unless  he  can  buy  it  at  75.  Hence  if  B  wished  to 
seU  Dominion  6  per  cent,  stock  he  would  have  to  sell  it 
at  a  di^cottnt. 

Again,  if  money  could  only  be  loaned  at  5  per  cent., 
B  would  be  able  to  sell  $100  of  such  stock  for  more 
than  $100  money,  in  tlijs  case  he  would  sell  at  a  Pre- 
mium. Among  the  other  causes  which  determine  the 
value  of  stock,  we  may  mention  its  desu-abihty  as  a  safe 
investment,  commercial  and  political  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  at  Par  when  it  sells  for  its  nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  PBEiauM  when  it  sells  for  more  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a  Premium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Thus,  when  $100  stock  sells  for  $85  money,  it  is  at  a 
discount  of  15  per  cent. 

The  pui-chase  and  sale  of  stocks  are  usually  effected 
hy  means  of  a  stock-broker,  who  is  paid  a  certain  per- 
centage on   aU  stock  that   passes  tlirough  his  hands. 
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Thus,  if  stock  is  at  1)2^  and  the  broker  charge  \  per 
cent.,  the  buyer  will  have  to  pay  $93,  ($92^  +  $\)  for 
$100  stock,  and  the  seller  would  receive  $92  ($924  — 
$i)  for  it. 

198.  Stock  is  often  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stoclv.  Thus,  the  Dominion 
Government  stock,  pajdng  interest  at  the  rate  of  6  per 
cent.,  is  spoken  of  as  the  Dominion  6  per  cents.,  or 
Dominion  6's. 

Consols  are  a  part  of  the  national  debt  of  Great  Bnt- 
ain,  so  called  from  the  Consohdation  of  the  stock  of 
various  annuities  into  a  joint  3  per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  773  milhons,  has  been  incurred  by 
loans  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  3  per  cent. 
The  names  of  the  persons,  who  have  a  claim  on  the 
nation  for  such  interest,  are  registered  in  books  kept  by 
the  Bank  of  England  on  belialf  of  the  Government. 
Such  persons  are  called  Fundholders :  the  debt  itself  is 
often  called  The  Funds :  and  the  interest,  which  is  pay- 
able haK- yearly,  is  called  Divide-iids. 

Suppose  ii  to  be  a  Fundholder  in  that  particular  part 
of  the  National  Debt  called  Tlie  Three  per  Cent.  Consols, 
and  suppose  the  amount  of  the  debt,  which  he  is  ack- 
nowledged by  the  Register  to  hold,  to  be  £5000,  he  is 
then  said,  to  hold  £5000  stock.  A  cannot  demand  the 
payment  of  5000  sovereigns,  or  any  smaller  sum,  from 
the  Government,  as  a  redemption  of  the  debt,  but  the 
Government  undertakes  to  pay  him  (or  any  one  to  whom 
he  may  assign  his  claim)  75  sovereigns,  every  half-year, 
that  being  the  amount  of  interest  on  £6000  for  half  a 
year  at  3  per  cent. 

Now  suppose  A  to  be  desirous  of  selling  his  claim  to 
B.  The  value  of  the  claim  does  not  vary  much  from 
time  to  time  in  the  case  before  us,  for  England  is  known 
to  be  wilhng  and  is  acknowledged  to  be  able  to  pay  the 
interest  on  her  debt,  and  the  seciuity  of  the  claim  make? 
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the  Fundholder  satisfied  with  a  low  rate  of  interest, 
punctually  paid  and  easily  obtained.  The  value  of  £100 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
9'2|,  that  is,  A  can  obtain  i;92|  for  each  £100  Stock  that 
he  holds,  and  li  on  the  payment  of  50  x  £92 1,  or 
£4618.  15s.  can  have  the  £5000  Stock,  now  held  by  A, 
transferred  to  him. 

A's  name  is  then  removed  from  the  Register,  and  B's 
name  is  inserted  in  it,  and  the  process  is  called  a  Trans- 
fer. A  is  said  to  sell  out  of  the  Funds  and  B  is  said 
to  invest  in  them. 

199.  United  States  securities  are  of  two  kinds  :  Notes 
and  Bonds. 

United  States  6' 3,  5-20  are  bonds  bearing  interest  at 
6  per  cent.,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  is 
necessary  to  distinguijfh  different  issues  of  bonds  bear- 
ing the  same  rate  of  interest,  the  year  at  wxjich  they 
become  due  is  mentioned  ;  thus  U.  S.  6*8,  5-20  of  '84  ; 
U.  S.  6's,  5-20  of  'Bo. 

Notes  are  of  two  kinds. 

First,  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  "  Green 
Backs." 

Second.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7-p\f  per  cent.,  and  known  as  7-30's.  These  have  all 
been  redeemecL 

200.  CuRRENor  is  a  term  used  in  commercial  lan- 

guiige. 

First.  To  denote  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
stitutes for  money  employed  in  buying,  selling,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

SecQud.  To  denote  whatever  circulating  medium  is 
uaed  in  any  country  as  a  oubatituLe  for  the  ^o\vrnmen^ 


208  STOOKS    ANB    SH.^BS. 

stftndard.  It  sometimes  happens  that  the  paper  cur- 
rency of  a  country  becomes  depreciated  in  value,  as  is 
the  case  at  the  present  time  in  the  United  States.  Thus 
when  we  read  in  Stock  quotations  of  American  currency 
bujang  at  9-i^  and  selhng  at  95^,  it  is  meant  that  a 
broker  would  give  $94^  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  §100  of  paper  currency  for  $95^ 
gold.  Also  when  we  read  that  gold  is  105|,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  $105;^  of  such  currency  would  be  given 
for  $100  gold. 

201.  In  Canada  the  hability  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  hability  of  shareholders  is  strict- 
ly hmited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a  Company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
case  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  portions  of  it,  whereas  in  the  case  of 
Shares,  fractional  parts  of  those  Shares  cannot  be 
transferred. 

Three  points  must  now  be  clearly  marked  : 

^1)  "We  shall  know  the  amount  of  money  received  by 
A  lor  any  given  amount  of  stock,  if  we  know  the  price  of 
the  stock  at  the  time  of  sale. 

(2)  We  shall  know  how  much  stock  caai  be  bought  by 
B  lor  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(3)  We  shall  know  the  amount  of  income  received  by 
A  (and  subsequently  by  B)  on  any  given  amount  of  ^ 
stock,  if  we  know  the  rate  of  interest  payable  on  the 
stock  ;  the  income  depending  in  no  way  on  the  price  of 
the  stock. 

These  three  cases  we  now  proceed  to  illustrate  : 

Ex.  (1).  What  is  the  value  of  $6500  stock  in  the 
Dominion  5's  at  98^  ? 
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The  value  of  $100    stock  is  S9S.2o  ; 

I  H  .  -2  3 
1  00 


§1        Stock  is  S''"-^ 


$2500  stock  is  $ 


1  00 

=  S2456.25. 


Ex.   (2).   How  much  stock  cau  be  purchased  at  92| 
for  $740. 

For  S92.60  I  can  parchase  §100  stock  ; 
for  81 


»   ]  0  0 

'9  L'.OO 

>7  40  X    100 


for.S740  •'  S^g^.;"",  or  $800  stock. 

Ex.  (3).  What  annual  income  is  derived  from  invest- 
ing $3920  in  the  6  per  cents,  at  98  ; 

.•.  S98      gives  an  income  of  $6  ; 
.•.  $1         gives  an  income  of  S^j^g- ; 

.-.  $3920  gives  an  income  of$-'^^^'g  -,  or  $240. 

Ex.  (4).  What  sum  must  be  invested  in  the  Dominion 
6's  at  95  so  tliat  I  may  have  an  annual  income  of 
$1200? 

Since  S6  is  got  fi-om  investing  $95  ; 
•.  $1  is  got  from  investing  ^%^  : 
.-.  $1200  is  got  from  investing  $' '"g^''^,  or  819000. 

Ex.  (5).  What  annual  income  is  derived  from  $3550 
stock  in  the  U.S.  5s,  10-40  ? 
Income  on  $100    stock  is  S5. 

"       $3550      "         $^—^,  or  $177.50. 
This  is  merely  a  case  of  finding  the  Interest,  where 
the  stock  is  the  Principal. 

Ex.  (6).  Bought  stock  in  the  Bank  of  Commerce  at 
120.     The  last  dividend  was  at  8  per  cent. ;  what  per 
cent,  did  I  make  on  the  investment  ? 
$120  gives  an  income  of  $8 ; 

.-.$1  •'  $r!«; 

.-.$100  "  $'1:^,0X^6}. 

•  •.  the  per  cent.  rcq.uired.  is  G^. 
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Ex.  (7).  When  stock  is  at  8i,  how  much  stock  must 
be' sold  to  raise  $4G2  ? 

Since  .$84  is  got  from  selling  Slv'^O  stock; 
.-.Si  "  $i.\4  stock; 

.-.    S462  «  S^'^-,^^'-'^^  stock; 

or  Sa50  stock. 

Ex.  (8).  What  is  the  prica  of  Outario  Bauk  stock 
wrheu  ^GOOO  stock 'procluces  $5880  ? 

Since  SCOOO  stock  is  worth  $o8S0  ; 

••%>-■■  vyuuo   > 


,  10  0  y  -.  s  s  0 
u  o  o  0 
the  stock  was  selling  at  98. 


§100         •'  « -°-r^^ir^  o^"  ^93- 


Ex.  (9).  By  investing  in  the  Dominion  6's  I  make  6^ 
per  cent.  ;  what  was  the  selhng  price  of  this  stock  ? 
Since  .$6.50  is  ^ot  from  investing  $100; 

•••  ^1      ""    "  $;.ra: 

.%  the  selling  price  was  #92-1-3. 

Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6  per  cents,  at  95,  or  5  per  cents,  at  87 i,  and 
how  much  per  cent,  is  it  hetter  ? 

Income  for  ■?  9.5  in  the  6  per  cents,  is  S6 ; 

.•.  Income  for  $1  in  the  6  per  cents,  is  S-s'^s. 

Income  for  $1  in  the  5  per  cents  is  Sg|j  or  S i-^. 

We  have  now  to  compare  the  fractions  9^^  and  i^*^. 

Kednced  to  a  common  denominator  these  become  /s^^- 
and  -AW. 

.*.  Income  for  -SI  in  the  6  per  cents  is  (-sTri  —  VsVsi  of  a 
§1  better  than  m  the  5  per  cents. 

.-.  Income  for  .$100  in  tlie  6  per  cents  is  100  X  ('jViV  — 
'hW  of  a  S!  better  than  in  the  5  per  cents. 

Now  100  X  {)fth's-'?b-\%)  =  '91.. .per  cent,  reqtiired, 

E.K.  (11).  A  person  transfers  ^65000  stock  from  a  3 
per  cent,  stock  at  7"2,  and  invests  the  proceeds  in  a  4 
per  cent  stock  at  90-  Find  the  difference  in  his  in- 
come. 
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First,  he  sells  £5000  stock  at  72,  and  gets  £(72x50)  or 
£3600. 
Then  he  invests  £3600  in  the  4  per  cent,  stock  at   90,  and 

buys  ^3,600X100     ^^^^^^^  ^j.  ^^qqq  g^QgJj 

Now  his /r«*  income  on  the  £5000  stock  was  £to±o_^, 

or  £150, 
And  his  second  income  on  the  £4000  stock  is  £tMo  1*, 

10  0 

or  £160 ; 
.'.   he  increases  his  income  by  £10. 

Ex.  (12).  A  person  invests  £1075.  10s.  in  Consols 
when  they  are  at  89^,  and  sells  out  when  they  are  at 
93| ;  what  is  his  gain,  brokerage  at  ^  per  cent,  on  each 
transaction. 

Here  an    annuity    which    costs    £(89^-|-^)    is    sold    for 

£(93|-i); 

.-.  on  £89|  the  gain   is  £3| ; 

.'.  on   £1      the  gain  is  ■i'ggi,  or  £t^  ; 

.'.  on  £1075  103.  the  gain  is  £1075.  5  x  ^^,  or  £43.  10a. 

Ex.  (13).  A  person  invested  in  Bank  stock  at  89} 
and  sold  out  at  108J,  and  cleared  $5397.50  ;  how  much 
did  he  invest,  brokerage  being  \  per  cent,  on  each  tian- 
saction  ? 

Here  what  cost  $90  is  sold  for  §103}  : 
.-.  he  gained  $13.25  by  investing  $90  ; 


he  gained  $1  by  investing  t^j 


90 
3.2< 


.*.  he  gained  $397.50  by  investmgS^^-?^!^-**,  or  $2700. 

Ex.  (14).  A  person  having  to  pay  $3G06/^  two  years 
hence,  invested  a  certain  sum  in  the  Toronto  6  per  cent, 
city  bonds  to  accumulate  interest  until  tJio  debt  be  paid, 
and  also  an  equal  sum  next  year  ;  supposing  the  invest- 
ments to  be  made  when  the  stock  was  at  99,  and  the 
first  year's  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  invested  on 
each  occasion  tliat  there  may  be  just  sufficient  to  pay 
the  debt  at  the  proper  time  ? 


212  STOCKS   AND    SHAKES. 

Every  $99  invested  "will  give  $6  interest ; 

.-.  every  $1  invested  will  give  9,^- interest. 

.•.  $  sum  invested  will  give  §  biiui  x  ^\  interest. 

Now  $  sum  X  -5*3  invested  will  give  $  sum  x  /g  X  VV 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hand 
the  two  suni3  invested. 

Two  years'  interest  on  the  fii'st  investment  =  2  x  sum  X 

6 

One  year's  interest  on  the  second  investment  =  sum  x 
/«, 

And  the  interest  on  the  first  yeai-'s  interest  =  sum  x  g% 
X  A- 

Or  2    sums  +  3  x  sum  x  r?i  +  R^ioi  x  ^j-   X  /s  to  meet 

.%  (2  +  jl  +  ^^8i)  sum  =  I3606A; 

3606  al 
.  •.  sum  ^  3  -TPT  ==  $  1 G50. 

Examples  (ex). 
Find  the  value  of 

(1)  §7645  stock  in  the  6  per  cents,  at  95. 

(2)  S'JSOO  stock  iu  the  5  per  cents,  at  80. 

(3)  $7650  stock  in  the  7  per  cents,  at  118|. 

(4)  ^3850- stock  in  the  3  psr  cents,  at  92. 

(5)  £5Ti  IQJ.  stock  in  the  3  per  cents,  at  91^. 

How  ranch  stock  will 

(6)  $8400  buy  m  the  4  per  cents,  at  75  ? 

(7)  ^3757.50  buy  in  the  8  per  cents,  at  125^? 

(8)  $994.50  buy  in  the  7  per  cents,  at  117  ? 

(9)  ^2199  buy  in  the  3  i>fcr  cents,  at  91^  ? 

(lOj  ^5527  106-.  buy  iu  the  3  per  cents,  at  92^? 

Wiiafc  income  is  got  from  investing 

(11)  ^934.25  in  the  6  per  cents,  at  101  ? 

(12)  $4147  in  4  per  cent,  stock  at  72|? 

(13)  $6720  in  5^  per  cent,  stock  at  96  ? 

(14)  .$3725  in  3  per  cent,  stock  at  74^  ? 

(15)  i;8475  10.S.  in  3  per  cent,  stock  at  92^7 
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What  amount  of  stock  must  be  sold 

(16)  In  the  8  per  cents,  at  125  to  produce  $750  ? 

(17)  In  the  Dominion  5'8  at  92^  to  produce  ;g629  ? 

(18)  In  the  6  per  cents,  at  101  to  produce  $959.50 

(19)  In  the  7^  per  cents,  at  128  to  produce  $4096? 

What  per  cent,  is  made  by  investing  in  the 

(20)  8  per  cents,  at  120? 

(21)  5  per  cents,  at  95  ? 

(22)  6  per  cents,  at  104  ? 

(23)  3^  per  cents,  at  75  ? 
When  Greenbacks  are  at 

(24)  90,  what  is  the  price  of  gold  ? 

(25)  92:^,  what  is  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 

When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "*  Greenbacks  "  quoted  at  ? 

(28)  25  per  cent.,  what  are  "Greenbacks  "  quoted  at? 

(29)  14  per  cent.,  what  is  857Ui>  of  American  Currency 
worth  ? 

What  sum  must  be  invested  in  the 
(3U)  8  per  cents.,  at  120  so  as  to  produce  an  income  of 
$640. 

(31)  6  per  cents.,  at  90  so  as  to  produce  an  income  of 
$3750  ? 

(32)  4i  Iper  cents.,  at  67  so  as  to  produce  an  income  of 
«2790. 

What  is  the  selling  price  of  stock  when 

(33)  $550  stock  in  the  6  per  cents,  produce  $558.25? 
'     (34)  $7840  stock  in  the  4  per  cents,  produce  S6664? 

(35)  ^840  stock  in  the  3  per  cents,  produce  £773.   17«.  ? 

(36)  What  must  I  pay  for  U.  S.  10-40'8  (  Interest  at  6  %) 
that  my  investment  may  yield  6  per  cent  ? 

(37)  Wliich  is  the  better  investment,  the  buying  of  9  per 
cent,  stocks  at  25  per  cent,  advance,  or  6  per  cent,  stoclis  at 
25  per  cent,  di.scount,  and  how  much  per  cent,  better '.' 

(38)  The  difference  between  the  incomes  derived  from  in- 
vestint;  a  certain  sum  in  6  per  oe  nt.  stock  at  126,  and  in  9 
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per  cent,  stock  at  210,  is  ^£22.  10s.     What  is  the  amonnt  in- 
vested ? 

(89)  I  sell  out  of  the  8  per  cents,  at  96,  aud  invest  tne 
proceeds  in  Railway  5  per  cent,  stock  at  par ;  find  by  how 
much  per  cent,  my  income  is  increased. 

(40)  If  a  8^  per  cent,  stock  be  at  91,  how  much  must  I 
invest  in  it,  so  as  to  have  a  yearly  income  oi  £9^2,  after  pay- 
ing Id  in  the  pound  income-tax  ?  •^ 

(41)  By  selling  out  £4500  in  the  India  6  per  cent,  stock  at 
112^,  and  investing  the  proceeds  in  Egyptian  7  per  cent. 
stock,  a  person  finds  Ins  income  increased  by  £1G8.  lo». 
What  is  the  price  of  the  latter  stock? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£3200  stock  from  the  3  per  cents,  at  86|,  to  4  per  cent,  stock 
at  114 1  :  the  brokerage  being  ^  per  cent. 

(43)  A  owns  a  farm  which  rents  for  $411.45  per  annum. 
If  he  sell  the  farm  for  $8229,  and  invest  the  proceeds  in  U. 
S.  G's,  5-20's  of  84,  at  105,  paying  i  per  cent,  brokerage,  will 
his  yearly  income  be  increased  or  diminished,  and  how 
much  ? 

(44)  Through  a  broker  I  invested  a  certain  sum  of  money 
in  U.S.  6's,  5-20  at  107^,  and  twice  as. much  in  U.S.  6'fi 
10-40  at  98.^,  brokerage  in  each  case  ^  per  cent.  My  in- 
come from  both  investments  was  $]671.  How  much  did  I 
invest  in  each  kind  of  stock  ? 

(45)  A  purchased  goods  for  which  he  was  to  pay  $7000  in 
currency,  or  $5500  in  gold.  Will  he  gain  or  lose  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  1 

(46)  I  invest  in  the  3  per  cents,  at  92.  They  fall  to  85, 
and  I  sell  out  and  obtain  a  safe  investment  paying  5  per 
cent.,  but  not  subject  to  fluctuation  of  value.  How  long 
must  I  hold  it  before  I  shall  make  a  profit  by  the  change, 
in  case  8  per  cents  rose  to  their  former  value  ? 

(47)  I  own  $4000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I  sell  at  180  and  invest  in  Toronto 
Gas  Company  stock  at  125  and  receive  an  annual  dividend 
of  9  per  cent.  What  change  is  made  in  my  income,  broker- 
age being  I  %  and  I  %  on  the  respective  transactions  ? 

(48)  A  person  bought  stock  at  9^^,  and  after  receiving  the 
half  yearly  dividend  at  the  rate  of  7  per  cent,  per  annum, 
sold  out  at  92|  and  made  a  profit  of  $37.50.  How  much 
stock  did  he  buy  ? 

(49)  Whether  is  it  better  to  invest  in  the  6  per  cents  at 
981,  or  itt  the^6  per  cents  at  86,  brokerage  being  ]  per  cent.? 
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(60)  What  sum  mu^t  a  man  invest  in  the  Dominion  6*8  at 
101  in  order  to  have  a  clear  income  of  SI 775.50,  after  pay- 
ing an  income  tax  of  IJ  cents  on  the  dollar  on  all  over 
$400  ? 

(51)  A  gentleman  has  been  receiving  12  per  cent,  on  hie 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  3  per  cents,  at  94|,  and  his  iacome  in  England 
is  £2400.  What  was  his  income  in  Canada,  £  being  equal 
to  ^.86f  ? 

(52)  By  selling  out  ^4500  in  the  India  Five  per  Cent. 
Stock  at  112J,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  £1G8.  15.?. 
What  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  ^  per  cent.  ? 

(53)  The  6  per  cents,  are  at  9H  and  the  7  per  cents,  at 
102.  A  person  has  a  sum  of  money  to  invest  which  will  give 
him  $3500  more  of  the  former  stock  than  of  the  latter.  Find 
the  ditference  of  income  he  could  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  5  per  cent,  on  shares 
of  SI 00  each  ;  another  guarantees  at  the  rate  of  4f  per  cent, 
on  shares  of  $o0  each  ;  the  price  of  the  former  is  1244,  and 
of  the  latter  $34  each  ;  compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

(55)  The  present  income  of  a  railway  company  would 
juslMy  a  dividend  of  3|  per  cent.,  if  there  were  no  preference 
shares  ;  but  as  §1200000  of  the  stock  consists  of  such  shares, 
wh'ch  are  guaranteed  5  per  cent,  per  annum,  the  ordinary 
shareholders  receive  only  3  per  cent.  What  is  the  whole 
amount  of  stock  ? 

(56)  Received  f^om  my  correspondent  in  New  York 
$6150  U.S.  currency,  with  instructions  to  deduct  my  com- 
mission at  2^  per  cent.,  and  invest  the  remainder  in  Cana- 
dian Tweeds  worth  $1.03^  per  yard.  How  many  yards 
should  I  send  him,  gold  being  quoted  at  115  ? 

Examination  Papers. 
I. 

(1)  In  a  sale  of  goods  for  ?728  there  is  a  loss  of  9  per 
Cent. ;  for  what  must  8  times  the  quantity  be  sold  in  order 
to  gain  7  per  cent.  ? 

(2)  If  20  per  cent,  be  gained  by  selling  an  article  for  82.10; 
what  is  the  gain  or  loss  per  cent,  when  it  is  sold  for  $1.60  ? 
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(8)  A  grocer  had  150  lbs.  of  tea,  of  which  he  sold  50  lbs. 
at  §1.80  per  pound,  and  found  he  was  gain-ag  only  7^  per 
cent.,  but  )ie  wished  to  gain  10  per  cent,  on  the  whole.  At 
what  rate  must  the  remaining  100  lbs.  be  sold  that  he  may 
attain  his  wishes  ? 

(4)  A  tradesman  adds  35  per  cent,  to  the  copt  price  of  his 
goods,  and  .^ves  his  customers  a  reduction  of  10  per  cent,  on 
their  bills  ;  what  profit  does  he  make  ? 

(5)  A  bill  of  §2.520  due  a  year  hence  can  be  taken  up  now 
at  5  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  every  quarter 
at  the  rate  of  4^  per  cent,  per  annum,  had  he  better  bo 
employ  it  or  take  up  the  bill ;  and  what  will  be  the  difference 
to  him? 

IL 

(1)  A  tradesman  marks  bis  goods  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  5  per  cent.  If  the  credit  price  be  marked 
S2.45,  what  ought  the  cash  price  to  be  ? 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  ceut. 
discount,  if  payment  be  made  at  the  end  of  six  months, 
wbat  discount  ou<i;ht  to  be  allowed  if  payment  be  actually 
made  (1)  three  months  h'^fore,  and  (2)  tiir^e  months  after  Vae 
stated  time,  if  money  bear  interest  at  6  per  cput.  per  annum  ? 

(3)  A  person  purchases  goods  at  $1.20  per  pound  Troy 
weight  and  sells  them  again  by  Avoirdupois  weight;  at 
what  rate  per  ounce  must  he  sell  so  as  exactly  to  reimburse 
his  outlay  ? 

(4)  "^Tiat  is  meant  when  it  is  said  that  Consols  are  at 
88^  ?  What  are  they  at  when  £9000  ^s  paid  for  £10000 
Consols  ? 

(5)  A  person  sells  $1200  stock  in  the  3  per  cents,  at  86,  in 
order  to  invest  in  bank  stock  paying  8  per  cent.;  what  price 
must  he  pay  for  it  to  be  neither  a  gainer  nor  loser  ? 

III. 

(1)1  send  $3060  to  my  agent  in  Montreal  to  invest  in  tea 
at  75c  per  lb.  He  deducts  his  commission  of  2  per  cent, 
and  purchases  the  tea.  How  many  pounds  do  I  receive  and 
at  what  must  I  sell  per  lb.  so  as  to  make  a  profit  of  40  % 
after  paying  freightage  $30  and  insurance  at  the  rate  of  \ 
per  cent.? 

(2)  Bought  land  at  $50  an  acre ;  how  much  must  I  ask 
an  acre  that  I  mav  take  off  26  per  cent,  from  my  asking 
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price,  and  still  mako  20  per  cent,  profit  on  the  purchase 
money  ? 

(3)  A  buys  silks  at  S2.25  per  yard  on  a  credit  of  6  months. 
B  iinys  tho  same  quality  of  silks  for  $2.15  per  yard,  cash. 
"Which  makes  the  best  purchase,  money  boing  worth  10  per 
cent.,  and  what  must  tiio  goods  be  marked  at  to  insure  a 
gain  of  25  per  cent.?  Or,  if  tlie  silks  bo  sold  at  $3  per  yard, 
what  profit  per  cent,  does  each  make  ? 

(4)  A  person  buys  an  ailiclo  and  sells  it  so  as  to  pain  6 
per  cent.  If  he  had  bought  it  at  6  per  cent,  loss,  and  sold 
it  for  5  cents  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(5)  A  person  buys  0  per  cent,  city  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  ami  which  are  to  be  paid 
off  at  par,  8  years  after  the  time  of  purchase ;  if  money  be 
worth  6  per  cent.,  what  price  should  he  give  for  the  bonds  ? 

IV. 

(1)  Bought  cloth  at  $8  in  gold,  and  sold  at  $4  in  currency. 
Did  I  gain  or  lose  bj'  the  transaction,  and  how  much  per 
cent,  in  currency,  gold  being  at  118? 

(2)  A  merchant  solJ  21  cheese  at  $30  each.  On  one  half 
he  gained  30  per  cent.,  and  on  the  remainder  he  lost  30  per 
eent.  ;  did  he  gain  or  lose  on  the  whole,  and  how  much  ? 

(3)  A  man  wishing  to  sell  his  farm  asked  36  per  cent,  more 
than  it  cost  him,  but  he  finally  sold  it  for  20  per  cent,  less 
than  his  asking  price.  lie  gained  $528  by  the  transaction. 
How  much  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it  ? 

(-1)  A  person  baring  to  pay  81085  at  the  end  of  2  years 
invested  a  certain  sum  in  3  per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  the  payment  of  the  debt,  and 
also  an  equal  sum  next  year,  and  also  the  previous  year's 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  73,  what  must  bo  tlio  sum  invested  on  each 
occasion  that  there  may  bo  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(5)  A  merchant's  stock-in-trade  is  valued  on  Jan.  1,  1S75, 
at  SiUOOO,  he  has  81750  in  cash  and  owes  S9350 ;  during  the 
year  his  personal  expenses,  S1500  are  paid  out  of  the  pro- 
ceeds of  the  business,  and  on  Jan.  1,  187G,  his  stock  is  valued 
at  $39750,  ho  has  S2850  in  cash  and  owes  $7550.  What  is 
the  whole  profit  of  the  year's  transactions  after  deducting  6 
per  cent,  interest  on  the  capital  with  which  he  began  the 
year? 
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V. 

(1)  I  received  an  8  per  cent,  clivitlend  on  railway  stock, 
and  invested  the  money  in  the  same  stock  at  80.  My  stock 
having  increased  to  §13750,  wliat  was  tho  amount  of  my 
dividend  ? 

(2)  How  many  shares  of  $50  each  must  he  honq;ht  at  25 
percent,  discount,  hrokerago  1|  per  cent.,  and  sold  at  16 
per  cent,  discount,  hrokerago  1\  per  cent.,  to  gain  §121. CGj  ? 

(3)  What  sum  must  bo  invested  in  United  States  10-40'g 
bearing  interest  at  5  per  cent.,  payable  in  gold  purchased  at 
par,  to  produce  a  semi-annual  income  of  $100  U.  S.  currency, 
when  gold  is  quoted  at  175  per  cent.  ? 

(4)  Tho  charter  of  a  now^  railroad  company  limits  the 
stock  to  §1500000,  of  which  3  instalments  of  10  per  cent., 
20  per  cent.,  and  40  per  cent,  respectively  having  been  paid 
in  ;  the  cost  of  construction  has  reached  §850000,  and  the 
estimated  cost  of  completion  is  §850000.  If  the  company 
call  in  the  final  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  will  be  tho  rate  per 
cent.  ? 

(5)  A  person  invests  $10330  in  tho  3  per  cents,  at  91  ;  he 
sells  out  $12000  stock  when  they  have  risen  to  93.V,  and  the 
remainder  when  they  have  fallen  to  85.  How  much  does 
he  gain  or  lose  by  the  transaction.  If  he  invests  tho  pro- 
duce in  4.^  per  cent,  stock  at  102,  what  is  tho  difference  ija 
liis  income  ? 

XXVIII.    Division  into  Proportional  Parts. 

202.  Suppose  8  persons,  A,  B,  aud  C,  to  bo  in  part- 
nersliip,  and  au  arrangement  made  that  the  profits  of 
the  business,  in  which  they  are  engaged,  are  to  be  di- 
vided into  6  eqtial  parts,  of  which  A  is  to  take  3  parts, 
D  2  parts,  and  0  1  parr.  The  shares  of  A,  B,  and  C 
are  then  said  to  be  in  the  pro^^ortion  of  8,  2,  and  1. 

Ex.  (1).  Divide  S1275  among  8  persons,  ^vhose 
slioies  arc  to  be  in  tlie  proportion  of  8,  5,  and  7. 

This  may  be  regarded,  as  a  case  in  which  one  holds  8 
shares,  one  5,  and  one  7,  and  they  hold  15  shares  in  all 

Hence,  if  wo  divide  $1275  by  15,  and  wo  get  the  amount 
of  one  share,  that  is,  amount  of  one  share  =  §— ?^^  =  §85. 

Then  one  of  the  persons  receives  3  X  $85,  or  §255  ; 

the  second  receives  5  X  $35,  or  $425  ; 

the  third  receives  7  X  $85,  or  $595. 
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Ex.  (*2),  DIvido  ^S?j1  amon^  tliree  partners,  whoso 
shares  arc  to  be  iu  proportit)n  of  h,   |,  and  I, 

The  common  clonominator  of  |,  \,  an;l  ^  13  30, 
.*.  the  shares  arc  to  bo  in  Iho  proportion  of  ^j,  ij],  aiul  -/V; 
tha:  is  tlic  proportion  of  15,  10,  and  G; 
Kow  15  +  10  +  G=-  31. 

.*.  amount  of  oH-e  share  out  of  31  shares  -—  SVV  '—■  S27. 
Then  ouo  of  the  partners  receives  15  x  s?27,  or  8-lO-J  ; 
the  second  receives  10  x  S'27,  or  $270 ; 
the  third  receives    G  X  §27,  or  §1G2. 

Ex.  (3).  A  rate  of  $4212  is  to  bo  paid  by  throe  town- 
ships, and  the  pro|-)crty  on  which  it  i.s  levied  is  §2-4700 
in  the  first,  §372;j0  iu  tlio  second,  and  §43350  in  tho 
third.     What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $10j3C0. 
Then  8105300  lias  to  pay  a  rate  §4212. 
.-.    01  has  to  pay  a  rate  Ctu  ?J  u  u ; 

«•.   §24700    has  to  pay  a  rate  S  -  -- ;  y  ?  ^  J  p-  ,  or  $0S8 ; 
837250    has  to  pay  a  rate  3^  '  ;  [;  ^  ^  ^J  '  " ,  or  ?  1490  ; 
843350    lias  lo  pay  a  rate  d-^^ll c 0  '  ' '  °^  ^^'^ "4. 
Ex.  (4).  Divide  §1000  among  A,  77,  and  C,  so  that  A 
may  have  half  as  much  again  as  JJ,  and  B  a  third  as 
umcli  again  as  C. 

liepresenting  C's  part  by  I, 

B's  part  will  be  1  .^, 
and  A 's  part  will  be  1  i  +  *  of  1  ^  =2  ; 
and,  therefore,  the  parts  are  to  bo  as  the  numbers  2,  1|,  1, 
.*.  All  the  shares  =  2  +  1  .^  +  1  =  4^  times  C"s  share. 
4^  times  C's  =  8lo::0, 

Siono 

Cn  ^  -4  y-  =  8230-709, 

r.'s  =  3  of  C's  =  S307-002. 
^'s  =  2  times  Cs  =  $401-538. 

Ex.  (5).  Divide  tho  numhcr  237  into  three  parts,  such 
that  three  times  tho  first  may  be  equal  to  5  limes  the 
second  and  to  8  timcii  the  tliird. 

Take  the  Urst  part  aa  the  uiiii;  then  by  tlio  cj^uestion 
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the  second  part  will  be  ^  of  the  first,  aucT  the  thira  will 
be  ^  of  the  first. 

Sum  of  the  parts  =  1  +  f+g  =  5|;  times  tlio  first. 
Heuce  iu  times  the   Ist  =  2.j7, 

Uie   1st  ^'i;;7-=-i2  =  120, 
the  '2ml  =  f  of  1st  =  f  of  120  =  72. 
the  '3i\\  =-  ioi  1st  -^  i  of  12J  c=  4u. 
Ex.  (G).  Divide  ijj>o-100  amoug  A,  IJ,  and  C,  so  that 
A  may  have  §8U0  more  than  ?  of  i/'s  share,  aud  IJ  $G0O 
less  tliau  J  ot  C's  sliarc. 

Itepresentiug  Cs  share  by  1,  then 

L"s  sliare  =  ^  of  C"s  share  —  $000 
-d's  share  =  |  of  i>"s  sliare  4-  6'800 

=  I  ii  of  C  's  -  SGOOj  +  $800 
=  i  of  C's  +  $400 
Sum  of  all  the  shares  =  C"s  +  I  C's  —  $GCO  -!-  ^  C's  +  $400 
=  ■?  C's  —  $200. 
.-.  i  C's  — $2no  =  Si3400 

i  C's  =  sa-ioj  +  $200 

=  $oG00 
C's  =  §101,0. 
i."s  =  i  of$lGCO  — scoo 

=  $GOJ. 
A's  =  i  of  $1000  +  §400 

=.  $1200. 

Examples,    (cxi). 

(1)  Divide  $G0  into  two  parts  proportional  to  11  and  9. 

(2)  Divide  S250J  into  parts  proportional  to  2,  3,  7,  8. 

(3)  Divide  §8470  into  parts  proportional  to  |,  J,  ^  and^. 

(4)  Gunpowder  is  made  of  saltpetre,  sulphur,  and  charcoal, 
in  parts  pioi)orlional  to  7o,  10  and  15 ;  how  many  pounds  of 
each  are  contained  in  12  cwt.  of  gunpowder  ? 

(5)  The  sides  of  a  triangle  are  as  3,  4,  5,  and  the  sum  of 
the  lengths  of  the  sides  is  460  yards ;  find  the  sides. 

(G)  Divide  §640  among  .4,  B  and  C,  so  that  .4  may  have 
three  times  as  much  as  B,  and  C  as  much  as  A  and  i>  to- 
gether. 

(7)  Divide  100  apples  among  three  boys,  so  that  the  first 
may  receive  7  as  often  as  the  sooond  receives  8,  and  the  third 
may  receive  5  as  often  as  the  second  receives  4. 

(8)  A  bankrupt  owns  ^272  10s.  to  /I,  i'354  5s.  to  B,  and 
^490  105.  to  C:  his  assets  are  i;'418  10s.  4^d.  What  will 
each  cf  the  creditors  receive? 
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(9)  A  force  of  police  1921  strong  is  lo  be  distributed  among 
4  towns  iu  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12450,  24900,  and  29050,  respec- 
tively.    Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  halt-sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A  piece  of  land  of  200  acres  is  to  bo  divided  among 
four  persons,  in  proportion  to  their  rentals  from  surrounding 
property  :  supposing  these  rents  to  be  £'500,  £350,  i^800,  and 
£90,  how  many  acres  must  be  allotted  to  eacli  ? 

(12)  Divide  £2.  6s.  among  A,  B,  «nd  C,  so  that  for 
each  threepeiiny  piece  received  hy  A,  B  may  receive  a  four- 
penny  piece,  and  that  there  are  as  many  shillings  iu  the  sum 
received  by  0  as  there  are  sixpences  iu  the  aum  received 
by    B 

(13)  Divide  §10.40  among  5  men,  7  women,  and  14  boys, 
80  that  each  woman  may  have  ?  of  each  man's  share,  and 
each  boy  \  of  each  woman's  share. 

(14)  A  number  of  men,  women,  and  children,  are  in  the 
proportions  2,  3,5  ;  divide  §517.05  among  thorn,  so  that  the 
Bh;ires  of  a  man,  a  woman,  and  #  child  may  bo  proportional 
to  3,  2,  1,  there  being  9  women. 

(15)  A  man  left  his  property  to  be  divided  among  his  8 
sons  in  proportion  to  their  ages  whicli  are  -0.  18,  and  12 
j-oars.  The  share  of  the  youngest  is  §1440.  »Vhat  was  the 
value  ol  the  property  ? 

(IG)  Divide  §5000  among  A,  B,  and  C,  so  that  A  may  get 
$300  less  than  f  of  C's  share,  and  C,  §800  more  than  I  of  B's 
ehare.     ^Yhat  are  the  shares  ol  each  ? 

(17)  Divide  $5000  among  A,  B,  C,  and  D,  so  that  A  may 
get  }  of  B's  share  and  §250;  B,  $200  more  thau  \  of  C's 
share,  C,  §100  less  than  /o  of  D's  share.  What  are  the 
shares  of  each? 

(18)  The  Bum  of  three  fractions  is  ||  J  ;  and  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.     Find  the  fraction. 

(19)  Divide  the  simple  interest  on  S1171  for  18  years  at  G 
per  cent,  in  parts  which  shall  have  the  same  relation  as  ^,  I, 

9  5  8 

(20)  Of  the  boys  in  a  school  one-third  are  over  15  years  of 
age,  one  third  bolweeu  10  and  15.  A  legacy  of  §-100  can  be 
exactly  divided  amongst  ihem  by  giving  §]  to  each  boy  over 
15,  $J  to  each  between  10  and  15,  and  §i  to  each  of  the  rest- 
How  many  boys  are  there  in  the  schooL 
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PARTNERSinr. 

203.  "^lon  persons  unite  to  carry  on  any  particular 
brancli  of  busijicss  tlic  connection  so  formed  is  called  a 
PARTNERsnip.  The  method  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  A,  I),  and  C   entered  into   partnerslu'p  to 
carry  on  a  mercantile  Lusiness  for  two  years.     A   puts 
in  $9000,  n  $0000,  and  C  $3000.    They  gained  $1500. 
^Yhat  is  each  one's  share  of  the  gain  ? 
The  v/bolo  capital  invested  is  §18000. 
Then  $18000  gain  §1500. 

.-.  $1  gains  eiYuVir  or  $J. 
S9000  gains  S^^  =  $2250. 
eCOOO  gains  S^°-°  =  $1500. 
83000  gains  ^^^  =  $750. 

Hence  A's  share  of  the  |ain  is  $2250  ;  B's,  $1500  ;  and 
CTs,  »750. 

Ex.  (2).  A,  B,  and  C  entered  into  partnersliip  for 
trading.  A  put  in  $000  for  4  montlis  ;  B  $100  for  6 
month's,  and  C  $200  for  G  months.  They  gained  $980  ; 
vrliat  was  each  man's  share  of  the  gain  ? 

§000  for  4  months  =  $2400  for  1  month. 

»400  "    5       "        =62000       " 

$200  "    6       ••        =$1200       " 

The  whole  capital  is  equivalent  to  85600  for  1  month. 

Then  $5G00  gain  $080; 
.♦.  *1  gains  e/s'-oV^TV 
ft2400  gains  Sl:t^°-2il  =-  U20. 

$2000  gains  6?-°-^^-^  =  S350. 
§1200  gains  $1-2° ^Jil  =  $210. 
.-.  A's  share  is  §420,  B'i  §350,  and  C"s  5210. 

Examples    (c^ii) 
(1)    T;ro  men  jointly  purchased  a  house  for  $2592,  the 
first  contributing  $804  towards  the  purchase  and  the  second 
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$1728.  They  aftonvanls  rented  tlio  honse  for  $132.75  annu- 
ally.    "What  share  of  the  rent  ought  each  to  luive  ? 

(2)  A,  B,  and  C  jointly  rented  a  pasture  for  Q  months, 
Rj:;reeing  to  pay  $'22.50  f'lr  the  use  of  the  same.  J  put  in 
6  horses,  B  put  in  18  cows,  and  C  90  sheep.  Considering 
each  horse  as  equivalent  to  two  cows,  and  each  cow  as  equal 
to  3  sheep,  what  part  of  the  rent  ought  each  to  pay  ? 

(3)  A,B,  and  Centered  into  partnersliip  for  speculating 
in  cotton,  their  joint  capital  being  §25780,  of  which  A  fur- 
nished |,  7i  contributod  i  of  the  remainder,  and  C  the  bal- 
ance. Their  clear  profit  was  20  per  cent,  of  the  original  in- 
vestment,    llow  should  it  be  divided  ? 

(4)  A  starts  a  business  ^yith  a  cajutal  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a  partner  ii  with  a 
capital  of  §1800.  The  profits  amount  to  §943  by  the  31st  ol 
December.     What  is  each  person's  share  ? 

(5)  X)  and  E  cuter  into  partnership;    D  puts  in  $^tO  for 

8  months,  and  E  §75  for  4  months.  They  gain  §70.  What 
is  each  man's  share  in  the  gain  ? 

(6)  A,  B,  C  are  partners  ;  A  puts  in  §500  for  7  months, 
B  §600  for  8  months,  and  C  §900  for  9  months.  The  profit 
is  §410.     "What  is  the  share  of  each  ? 

(7)  Three  graziers  hire  a  pasture  for  their  common  use, 
for  which  they  pay  JIOG.  One  puts  in  10  oxen  for  3  months, 
another  12  oien  for  4  months,  and  the  third  14  o;ien  for  2 
months,     llow  much  of  the  rent  should  each  pay  ? 

(8)  Two  m°n  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  §29.55.     One  of  them  works  alternately 

9  hours  and  8  hours  a  day.  The  other  works  9^  hours  for 
6  days  in  the  week,  and  d(;es  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A  and  B  begin  to  trade  in  partnership.  A  puts  in 
$400  at  first,  and  §500  at  the  end  of  two  months.  B  puts  in 
$300  at  first,  and  §G00  at  the  end  of  three  months.  The 
profit  at  the  end  of  the  year  is  §470.  llow  should  this  be 
divided  ? 

(10)  Johnston   and  Wilson    formed   a   copartnersliip    in 
business  for  2  years.     Johnston  at  first  contributed  $3000  l. 
joint  capital,  and  at  tlie  end  of  12  months  put  in  81500  mor^ 
Wilson  at   first  put  in   $3500,  but  at  the  end   of   15  montli 
from  the  beginning  withdrew  §1000.     At  the  end  of  the  fii 
year  they  admitted    MiUtT   into    the    firm,  ho   contribnti' 
$2250.     Their  joint  profits  were  $1243.     liuw  ought  thit- 
be  apportioned  ? 
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(11)  A  and  D  rent  a  field  for  S88.20v.'  A  pnts  in  10  horses 
for  li  months,  30  oxen  for  2  mouths,  and  lUU  sheep  for  3^ 
montlis  ;  B,  40  horses  for  2\  months,  60  oxen  for  1\  months 
and  115  seecp  for  3  mouths.  If  the  food  consumed  in  the 
same  time  by  a  horse,  an  ox  and  a  sheep,  be  as  the  numbers 
8,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A  person  in  his  will  directed  that  ^  his  property 
should  be  piven  to  ^,  ^  to  I>,  \  to  C,  and  \  to  D  ;  shew  that 
this  disposition  cannot  be  fulfilled.  If  his  property  amount 
to  S1886.50,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended. 

(13)  A,  B,  and  C  had  each  a  cask  of  mm  containing  re- 
spectively 80,  54,  and  78  gallons.  They  blended  their  rum 
and  then  lefilled  their  casks  from  the  mixture;  how  much  of 
the  rums  of  A  and  B  are  contained  in  C'b  cask? 

(14)  A  rents  a  house  for  S  187.20,  at  tlie  end  of  4  mouths 
he  takes  in  B  as  a  co-tenant,  and  they  admit  C  in  like  man- 
ner for  the  last  2]  months  ;  what  portion  of  the  rent  must 
eaoh  of  them  pay  J 

PARTNERSHIP  SETTLEMENTS. 

204.  When  a  partnership  is  dissolved,  either  by  mu- 
tual consent  or  by  limitation  of  contract,  tlic  adjustment 
of  the  proceeds  between  the  members  is  called  a  Partner- 
sliip  Settlement.  If  the  Eesources  are  found  to  exceed 
the  Liabilities,  the  difference  is  termed  Net  Capital  ; 
if  the  Liabilities  exceed  the  Resources,  the  difference  is 
Net  Lnsolvency.  The  investment  of  the  partners  is  the 
Net  Capital  at  commencement.  If  the  net  capital  at 
closing  exceeds  the  net  capital  at  commencement, 
the  difference  is  tho  Net  Gain  ;  if  the  opposite,  Net 
Loss.  This  net  gain,  or  net  loss,  is  then  shared 
between  the  partners  in  accordance  with  the  original 
agreement  between  them.  This  division  is  frequently 
not  made  in  exact  proportion  to  the  amount  invested  ; 
sometimes  tho  skill  of  one  partner  is  considered  equal 
to  tho  capital  of  another ;  sometimes  a  stated  salary  is 
allowed  each  partner  according  to  his  abihty  or  reputa- 
tion; and  sometimes,  where  unequal  amounts  are  in- 
vested, interest  is  allowed  each  partner  on  liis  invest- 
ment;  but  "whatever  "allowance  is  made  such  alloicance 
•nust  he  classed  as  a  liability  and  go  to  reduce  t^^e  gain. 
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Ex.  (1).  yl  and  B  are  partners.  The  following  is  a  Btate- 
msut  of  their  proi)orty  and  debts:  they  have  cash,  63:^40; 
mercliandise,  S2i75  ;  Bills  Picceivable,  §SGO;  J.  iirowu  owes 
on  account,  $375.  They  owe  on  liills  Payable,  §1250;  and 
J.  Jones  on  account,  ?370.  A  invested  at  commencing, 
§250i),  and  drew  out,  during  business,  $5G0.  B  invested 
$-;5i)0,  fc'.id  drew  out,  during  business,  f'ibO.  They  agrec<l  to 
share  cnually  in  gains  and  losses.  ^Vhat  was  the  not  gain  ? 
and  what  was  the  net  capital  of  each  at  closing  ? 
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Dn. 

SOU)  A  withdrew. 
tifeU  B 


Cn. 


8i0  Total  investment  £000 

"       witl.ihii^vii    8;0 
Firm's  net  iuvcstmeut  4iC0 


70/.  Kesonrces  at  Closins. 
1G20  L.iabiiitiL'3  " 

OJ  ;0  Tresoiit  Wovth  of  Firm. 
41C0  Credit  csccsd  of  Owuer&bip. 

1270  Net  Gain. 

G2r,  a'h  share  of  net  gain. 

Ilcnce  yl's  present  net  capital  —  $2500  —  S5G0  +  SG35  = 
§2,07.3,  and  B'a  present  net  capital  —  S250J  —  §280  +  §G35 
=  §2855. 

Examples,    (cxiii). 

(1)  A  and  D  having  conducted  business  1  year  as  partners, 
close  witJi  the  following  resources  and  liabililies:  Thc\'  have 
cash.  So45G;  Jildsc,  »212ij;  liills  Peceivahlo,  §1874;  E. 
Corby  owes  .SC3U.  They  owe  on  Pills  Payable,  §325;) ;  W. 
Smith  on  account,  $:.'4G.  A  invested  $15i)0  and  withdrew 
§175.  B  invested  S1500  and  drew  out  §315.  What  is  the 
not  gain,  and  net  capital  of  each  at  closingi* 

(2)  A  and  B  close  business  as  follows  :  Thoy  have  cash, 
§1424;  Mdse.,  Sli:G2;  Fixtures,  §383;  Mortgages  Peceiv- 
able,  §3485 ;  Pills  Peceivable,  §82G.  Tltoy  owe  on  Pills 
Payable,  §2450  ;  on  accounts,  ■?P24  '.  A  invested  &G;H)0,  and 
a  debt  for  §10U0  was  assumed  by  the  fn-ni,  and  paid  during 
business.  IIo  drew  out  !pG85;  and  is  allowed  interest  on 
capital  invested,  §i20.  B  invested  §4l)0i),  and  drew  out 
818GJ,  and  is  allowed  interest  on  capital,  §280.  A  is  to 
share  f  and  B  I  of  gains  and  losses.  What  is  the  net  loss? 
What  is  the  net  capital  of  each  ? 

(3)  A  and  D  close  business,  and  wish  to  know  the  iinan- 
cial  slaudiug  of  t-ach.      They  have  cash,  S22G3,  and  Heal 
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Estate  worth  85000.  Tliry  owe  on  J\ron;::nges,  $3840:  on 
Notes,  S44Gi;  on  Personal  Accounts,  SGTo.  A  iuvcstcd 
§:()Jl)i)  and  ("rcw  out  ^"iSOJ.  J)  invosto<l  ^4000,  drew  out, 
Ipoi'JGO,  an.l  is  nllotved  for  c:itra  services  S'JoO,  A  shares  ij- 
and  IJ  i  of  (lie  gains  and  losses.  V."I;at  is  the  net  loss? 
What  is  the  financial  standing  of  cac]i '? 

XXIX.    Alligation. 

205.  Alligation  is  the  process  by  Avhich  wc  find  tho 
moau  or  averago  pi  ice  of  a  couipouud  \vhcn  ^vc  mix  or 
unite  two  or  more  articles  of  different  values, 

Ex.  (1).  A  merchant  lias  brown  sugar  worth  8  cents 
per  pound.  New  Cleans  worth  9  cents,  and  refined 
sugar  worth  14  cents  ;  how  many  pounds  of  each  kind 
must  lie  UPC  in  order  to  form  a  mixture  worth  12  cents 
per  pound  ? 

B}'  selling  the  mixture  at  12  cents  per  pound,  we  see  that 
8  cents  (brown)  gains  4  cents  on  1  lb.;  .-.  1  cent,  is  gained 
on  ^  lb. 

9  cents  (New  Orleans)  gains  3  cents  on  1  lb.  ;  .'.1  cent,  is 
gained  on  l^  lb. 

14  cents  (refined)  loses  2  cents  on  1  lb.  ;  .*.  1  cent,  is  lost 
on  i  lb. 

Kow  with  evoiy  cent,  gain  he  must  combine  a  cent.  loss, 
hence  he  must  have 


tj  lb. 

at    8  cts.) 
'*  14  cts.  1  _ 

(3  lbs. 
lo  lbs. 

at    8  cts. 

i  lb. 

"  14  cts. 

i  lb. 

"  9  cts.  r 

"'14  lbs. 

"     9  cts. 

\  lb. 

"  14  cts.) 

(6  lbs. 

"14  cts. 

He  must,  therefore,  have  3  lbs.  brown  sugar,  4  lbs.  New 
Orleans,  and  12  lbs.  refined. 

"We  may  show  that  these  quantities  will  make  the  mixture 
required,  as  follows : 

3  lbs.  at    8  cts.  per  lb.  =    24  cts. 

4  ]l)s.  "    9  cts.       "       =    30  cts. 
12  lb.;.  "  14  cts.       "       =  1G8  cts. 


J  9  cts.  =r  -u-holo  mixture.     228  cts.  =  value  of  mixture. 
Hence  if  10  lbs.  bo  worih  223  cents, 

1  lb  is  worth  Vu^  =  12  cts. 
Or  v,e  may  reason  tlms :  The  1  ct.  gained  on  tho  ^  lb.  of 
browu  exactly  balances  the  1   ct.   lat  on  the  h  lb.  of  tho 
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refinecl.  Ilenco  ho  must  tako  J  lb.  of  the  bro-wn  ant!  \  lb.  of 
the  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Similarly,  for  every  2  lbs.  of  New  Orleans,  there  muRt  be 
8  lbs.  of  refined.  As  4  lbs.  of  refined  were  required  to  bul- 
nnce  the  brown,  and  3  lbs.  of  the  refined  (o  balance  the  New 
Orleans,  there  must  be  7  lbs.  of  the  refined  in  tlio  compound. 
Tliereforo  the  respective  rjuantilies  are  2  lbs.  browu,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
variety  of  answers  may  frequently  bo  obtained,  and  nil  of 
Ihem  may  be  correct.  To  ascertain  their  correctuess  we 
resort  to  the  method  of  proof  given  iu  this  example. 


easy 


206.  From  tliO  nbovo  analysis  wo   derivo   an 
practical  method  of  solving  such  Question*. 

Ex.  (2).  How  much  sugar  at  10,  IS,  15,  17,  and  18 
cents  per  pound  must  bo  taken  to  make  a  mixture 
worth  16  cents  ? 

Wo  proceed  as  follo'vys  : 

Differences.;  IG  "Write  down  tbe  prices  in  a 
—  vertical  column,  and  place  tho 
6  10  1  -liffertnca  between  these  prices 
8  13  1  and  the  mea?i  iu  a  second  verti- 
1  15  1  cal  column  to  tho  left.  Now 
tako  1  @  10,  1  @i;},  and  1  ®  15, 

1  17      2,  4,  G,  8  (tho  lowest  that  can  bo  taken) ; 

2  13  4,  3,  2,  1  this  would  ropreseut  a  lou  of  10 
as  compared  with  the  mean;  and  this  loss  must  be  bidanced 
by  taking  the  necessary  multiples  of  the  ililforences  1  aud  2, 
which  represent  grain  as  compared  with  the  mean. 

It  is  seen  tliat  this  loss  ol  10  can  be  made  up  in  four  ways, 
sy  2@17,  4@i8,  4@17,  3@18,  C@17,  2@18,  8@  17,  and 
i  (318. 

Other  combinations  may  bo  made,  as  e.g. : 

1  Ilcro  1  @  10,  1  @  13,  and  2  @  15, 

1  give  lost  of  11,  which  can  bo  made  up 

2  by  multiples  of  tho  difTeronces  1  ami 
2  (opposite  17  and  18)  in  five  ways, 

1.  P.  C,  7,  9  as  indicated. 


6 

10 

S 

13 

1 

15 

T 

17  \ 

2 

18 

6,  4,  8,  2,  1 


Also. 
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10  t  1 

13  2 

15  1 

17  -  *i*,  3,  5,  7,  9,  11 

18  I  G,  6,  4,  3,  2,    1 


Again, 


6 

10 

3 

13 

1 

15 

T 

17 

2 

18 

2,  4,  6,  8,  10,  12,  14 
7,  G,  5,  4,    8,    2,     1 


Where  1  0  10,  2  @  13  and  1  @ 
15  giro  18  loss;  which  may  be 
mado  ui}  in  six  dilfereut  ways. 


Where  2  @  10,  1  @  13  and 
1  @  15  give  loss  of  IG,  which 
may  be  made  up  in  levcn 
ways. 


Also, 


6 

10 

8 

13 

1 

15 

i 

17 

2 

18 

1  Where  1  @  10,  1  @  13  aud  8  @  15 

1  _  give  bss  of  1'2,  which  may  be  made 

3  up  in  Jive  waj's  ;  and  thus  au  indefi- 

uato  number  of  combinatiouB  may  bo 
2,  4,  G,  8,  10  formed. 
5,  4,  3,  2,    1 

It  BhonUl  bo  observed  that  if  the  differences  opposite  the 
prices  less  than  the  »7iea?i  are  together  greater  than  the  sum 
of  the  other  dilTerences  (as  in  the  example)  wo  assign  num- 
bers (the  lowest  possible)  to  tlie  prices  less  than  the  mean 
FIRST,  and  vice  versa  ;  e.^.  of  the  latter  case  : — ■ 

Uow  much  coffee  at  25,  24,  23,  22,  21.  19,  18  and  17  cents 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
per  pound  ? 

Ilcre  the  sum  of  the  dif- 
ferences   in    excess   of    the 
4,  8,  2,  1,  1,  2  mean  is  greater  than  that  of 

1,  2,  3,  5,  4,  2  &c.    the    differences    below    tlio 
1,  2,  3,  2,  4,  8  mean  ;  we   therefore  assign 

...  first  numbers  to   the  prices 

1  which  are  greater  than  the 

1  mean,  viz.,  1  @  21,  1  @  22, 

1  1    @  23,  1  @  24,  and  1  @ 

1  ■     .    this  gives  a  (7(2171  of  15, 

1  V  ..ich  mav  bo  bahmced  as 

above  by  1  @  19,  1  @  18,  and  4  (3*  17  ;  or  by  2  (3  10,  2  @  18 
and  3  @  17,  Ac,  &c. 

Ex.  (3).  A  grocer  Las  12  lbs.  of  bro^vn  sugar,  worth 
10  cents  per  pound,  which  ho  wisheg  to  mix  with  clari- 
fied sugar  worth  16  cents  per  pound,  so  that  the  mix- 


lil's. 

20 

8 

17 

2 

18 

1 

19 

1 

21 

2 

22 

0 

23 

4 

24 

6 

25 
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tore  may  be  worth  14  cents  per  pound ;  Low  many 
pounds  of  claiilied  sugar  must  be  take  ? 

Proccoding  as  in  the  pre\'ious  examples,  without  refer- 
ence to  the  quardity  of  the  brown  sugar,  wo  find  that 
tliere  must  bo  1  lb.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  ai'o  required,  wo  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  bo  equal.  We  shall  therefore 
have  12  x  2  =  21  lbs.  of  clai-ihed  sugai*. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clarified  sugar,  worth  15  cents,  so  that 
the  compound  may  sell  fur  13  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    9  cents  =  S  1.80 
10  lbs.  at  12  cents  =  $1.20 

80  $3.00 

Then,  if  80  lbs.  is  worth  $3, 

1  lb.        "         kin  =  10  cents. 

The  value  of  1  lb.  of  the  mixtm-e  is,  therefore,  worth 
10  cents.     The  question  may  then  be  read  as  follows  : 

How  many  pounds  of  clarified  sugar,  worth  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  poimd,  so  that  the  mixture 
may  bo  sold  for  13  cents  per  poimd  ? 

The  question  in  this  form  has  already  been  fu'ly  ex- 
plained. 

Ex.  (5).  A  mcrcliant  has  West  India  sugar  worth  8 
cents  per  pound,  and  New  Orleans  sugar  worth  13  cents, 
lie  wisbcs  to  combine  tbeso  so  as  to  make  a  barrel, 
containing  175  lbs.,  which  lie  may  sell  at  11  cents  per 
pound.     IIow  many  pounds  of  each  land  must  ho  take  ? 

Sohnug  the  question  without  reference  to  the  175  lbs., 
wo  find  tliat  2  lbs.  of  ^Yest  India  sugar,  and  8  lbs.  of 
New  Orleans  sugar  will  form  a  mixture  wortli  11  cents 
per  pound.  Adding  these  quantities,  we  find  that  they 
form  a  mixture  of  C  lbs.     But  the  required  mixture  io 
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to  contain  175  lbs.,  or  85  times  6.    We  shall  therefore 
have 

35  X  2  lbs.  =.    70  lbs.  West  India  enj^ar. 

85  X  3  lbs.  =  105  lbs.  New  OrleaiiB  Bugar. 

Examples,    (ciiv) 

(1)  What  quantifips  of  coffee,  worth  23  nnrl  35  oonts 
respectivcJy  per  pouml,  muKt  be  mixed  togitlier  eo  that  the 
coru pound  may  be  sold  lor  80  cents  a  pound  ? 

(2)  What  quantity  of  oats  at  85  cents  per  buslicl,  rye  al  CO 
cents  per  bushel,  and  liarley  at  80  cente,  must  bo  taken  u 
form  a  mixture  worth  55  cents  per  bushel  ? 

(3)  How  much  tea,  worth  respectively  55  cents  and  75 
cents  per  pound,  must  be  mixed  witlj  30  lbs.,  worth  90  cents 
per  pound,  in  order  that  the  compound  may  bo  sold  for  70 
cents  per  pound? 

(4)  ILov,'  much  water  will  it  require  to  dilute  CO  {gallons  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  §1.20  per  gallon  ? 

(5)  now  many  gallons  of  kerosene  oil,  worth  GO  cents  per 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  -v^-orth  86 
cents,  and  8  gallons  of  Aurora  oil,  worth  5G  cents,  so  that 
the  compound  may  bo  sold  for  50  cents  per  gallon  ? 

(G)  A  farmer  has  16  bushels  of  corn,  worth  43  cents  per 
bushel,  and  12  bushels  of  oats,  at  34  cents  per  bushel,  which 
he  wishes  to  mix  with  rye,  at  CO  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  at  5G  cents  per  bushel. 
How  many  bushels  of  r3'e  and  barley  will  be  required  ? 

(7)  A  confectioner  mixes  three  different  qualities  of  candy 
worth  respectively  14  cents,  18  cents,  and  30  cents  per 
pound,  so  as  to  make  a  box  of  84  lbs.;  how  man}-  pounds  of 
each  sort  must  he  take  so  as  to  sell  the  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A  farmer  has  three  different  qualities  of  wool,  worth 
respectively  33  cents,  87  cents,  and  45  cents  per  pound.  He 
wishes  to  make  up  a  package  amounting  to  120  lbs.,  which 
he  can  afford  to  sell  at  8'J  cents  per  pound.  LLow  many 
pounds  of  each  kmd  must  he  take  ? 

XXX.    Exchange. 

207.  The  teiTQ  ExcJuinge  is  here  used  for  giving  or 
receiving  in  the  money  of  one  country  a  Bum  equal  in 
valrsf  '0  a  sum  of  money  of  aaotiier  country.    For  ex- 
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ample,  if  an  English  mer(!Jiant  pays  to  a  French  mer- 
chant 100  sovereigns  and  rdceives  in  return  2u00  francs, 
it  is  a  case  of  Exchange. 

In  countries  -wliich  can-y  on  considerable  trade  with 
each  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  others 
in  America,  and  liliewise  a  largo  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
is  called,  were  sent  from  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  tins  risk,  &c..  Bills  of  ExcnAxoE 
are  used  to  hquidate  debts  reciprocally  due  between  two 
places  without  any  actual  ti-ansmissiou  of  money. 

208.  A  Bill  of  Exchange  is  a  written  order,  ad- 
di'cssed  to  a  person  in  a  distant  place,  directing  him  to 
pay  ascertain  sum  of  money,  at  a  specified  time,  to 
another,  or  to  his  order.  The  person  who  signs  the 
bUl  is  called  the  Drawer,  or  Maker.  The  jici'son  to 
whom  it  is  addi'essed  is  the  Drawee,  and  after  the 
Drawee  agrees  to  pay  it,  and  writes  "accepted"  with 
his  signature  and  the  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor.  The  person  to  whom  the  money 
is  to  be  paid  is  the  Payee  ;  if  he  transfers,  payment  to 
another  he  Endorses  it,  i.e.,  he  writes  his  name  across 
the  back  of  it  and  becomes  responsible  for  its  payment 
in  case  the  Drawee  fails  to  make  payment. 

209.  The  Par  of  Exclutnge  between  two  countries 
denotes  the  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  coinage  Lu 
the  other  country. 

As  we  supposed  the  exports  from  England  and  Amer- 
ica to  be  equal,  creditors  in  England  will  bo  as  anxious 
to  sell  biUs  on  America  as  debtors  to  buy  them,  and  tlie 
exchange  will  deviate  but  slightly  from  the  y^ar  of  Ex- 
change. But  if  tlie  exports  from  America  are  in  excess 
of  those  from  England,  or  the  Balance  of  Trade  is  in 
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favor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  Enghsh  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sudicieiit  purchasers  for  all 
then-  bills  on  England,  will  sell  them  at  less  tlian  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Course  of  Ex- 
change ;  and  it  is  at  a  iircminm  or  discount  according  as 
it  is  above  or  below  the  par  of  excJiange.  Of  course  no 
one  would  give  a  premium  gi-catcr  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  Franco,  the  English  mercliant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  tho  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  l>y  com- 
paring the  courses  of  exchange  between  them  and  one 
or  more  intervening  places  is  called  Aruitration  op 
Exchange.  The  arbitration  is  Simple  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

Bills  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a  set  These  are  distinguished  from 
one  another,  by  being  called  the  first,  second,  and  lldrd 
of  exchange.  These  arc  forwarded  by  dillercnt  routes 
80  as  to  guard  against  delay  or  theii-  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become 
void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  §4|.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $-4.80 1.  The 
rates  of  exchange  which  are  quoted  in  commercial 
papers  are  still  calculated  at  a  certain  per  cent,  on  the 
old  par  of  ejTcJuiruje.  Exchange  is  at  par  between  Great 
Britain  and  Canada  when  it  is  at  a  j)rcmium  of  9i  per 
gent.,  for  $4J  increased  by  U^  per  cent.,  er^uals  $4.8G|, 
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rORM  OP  DRArr  OR  INLAND  BILL  OF  EXCHANQE. 

81000.  Toronto,  July  12,  1877. 

At  ten  dfiys'  sight,  pay  to  the  orJer 
of  Adam  Miller  &  Co.,  One  Thousand 
Dollars,  vahie  received,  and  charge 
to  account  of 

W.  E.  Jones. 
To.  J.  Smith  k  Co., 

Montreal. 


Stamp 


FORM  OF  A  FOREIGN  BILL  OF  EXCnANGE. 

Exchange  for  £200.  Toronto,  July  12,  1877 

Three  days  after  sight  of  this  first 
of  exchange  (fsccond  and  third  of 
same  date  and  tenor  unpaid),  pay  to 
Adam  Miller  &,  Co.,  or  order,  Two 
Uuudrcd  Pounds  Sterling,  value 
received,  and  charge  the  same  to 
the  account  of 

W.  B.  Tayloe. 
To  Geo.  n.  Simpson, 

Banker,  London. 

FOREIGN  MONEYS  OF  ACCOUNT, 

With  tite  jxir  value  of  the  unit,  as  fixed  hy  commercial 

iLsage,  expressed  in  dollars  and  cents. 

Austria. — GO  kreutzers  =  1  florin  (silver)  =  $'485 

Belgium. — 100  cents  =  1  guilder  or  florin  ;  1  guilder 

(silver)  =    '40 

Brazil.— 1000  rees  =  1  milree  =  -823 

British    India. — 12   pice  =  1  anna  ;    IG  annas  =  1 

Company's   rupee  =    '445 

Buenos  Ayres. — 8  rials  =  1  dollar  currency,  mean 

value  =  '93 

Canton. — 10  cash=  1  candarines;  10  cand.  =  1  mace ; 

10  maco  =  1  tael  =   1-48 

Cuba,  Columbia,  and  Chili. — 8  rials  =  1  dollar  =  ...     1.00 
Denmark. — 12  pfenning  =  1    skilling  ;    IG  skilling  = 

1  marc  ;  G  marcs  =  1  rixdoUar  ■=  '52 

France. — 10  centimes  =  1  decimo  ;  10  decimes  =  1 

franc  = '186 

Greece. — 100   lepla  =  1  drachme ;  1  drachme   (sil- 
ver) =   -168 

Holland. — 100  cents  =  1  florin  or  guilder;  1  floriu 

tBilvor)  =  -'40" 
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IlA2iEUB0. — 12  pfenning  =  1  scbilling ;  16  schil.  =  1 

marc  ;    3   marcs  =  1    rii'doUur  = •6'^ 

Mexico. — 8    rials  =  1   dollar  =  l.OC 

PoKTUGAL. — 4UU   rees  =  1   cruzado  ;    lUOO   roes  =  1 

iiiilree  or  crown  =  1.12 

Prussia. — 12  pfennings  =  1  groscb  (silver)  ;  30  gros- 

clieu  =  1  thaler  or  dollar  =  -CO 

PiUSSiA. — 100  co])pcks  =  1  rnblo  (silver)  =  -78 

SwKDEX. — 48  skiliings  =  1  rix-duUar  ppccie  = LOG 

Spain. — 34  maravedis  =  1  real  of  old  plate  *  = '10 

8  reals  =  1  i)iastre  ;  4  piastres  =  1  pistole  of  ex- 
change ;  20  reals  vellon  =  1  Spanish  dollar  =  ...  l.OC 
Turkey. — 3  aspers  =  1  para  ;    40  paras  =  1  piastre 

(variable)  about '096 

Vekice. — lOU  ceutesimi  =  1  lira  =   'ISS 


VALUE  OF  FOREIGN  COINS. 


Guinea  *5.10 

Sovereign  of  Great  Britain.    iMi} 

Crown  of  Kiiglaml 1.216 

Hulf  Crowu  of  I-  ugland G()8 

Sliilliiig  of  Kiigliiud 241 

Franc  of  France  18j 

Five  Fruuc  I'iece  of  France  .'J8 
Li\Te  Tournois  of  Frnnce  ...  .18^ 
Forty  Fruuc  Viece4)i  France    7.00 

Crown  of  France 1  06 

Louis-d'Or  of  France 4.50 

Florin  of  the  Xetberlands...  .40 
Guilder  of  the  Netlierlauds.  Ao 
Florin  of  South  Cicrinany  ...  .40 
Tbalorof  Uix-Uollarof  I'raa- 

Kiu  and  North  Germany...      .69 

Rix- Dollar  of  l$romcn 78? 

Florin  of  I'russia 2'.^} 

Marc-Banco  of  Hamburg  ...      .35 

Florinof  Austria 48i 

Florin  of  Saxony,  Bohemia 

and  Trieste   48 

Florin  of    Kurcmburg   and 

Frankfort  40 

Bix-Dollar  of  Denmark  1.00 

Biiecie-PoUar  of  Denmark..  1.H5 
Dollar  of  .Sweden  A  Norway  1.00 
MiLree  ol  I'ortutjal 112 


Jlllree  of  Madeira 

Milroe  of  Azores  

lieal- Vellon  of  Spain 

Beal-I'lo.te  of  Siiain 

J'istolo  of  Spain 

Rial  of  Spain 

I'istaroen  

Cross  I'istaroen 

Ruble  (silver)  of  Russia  ... 

Imperial  of  Rugsia  

Doi.bloonof  ilexico  

H,ilf-Joe  of  Portugal  

Lira  of  Tuscany  and  Lom- 
bard y  

Lira  of  Sardinia  

OuncL-  of  Sicily  

Ducat  of  Kai'lee 

Crown  of  Tuscany    

Florence  Id\Te  

Genoa  Li\TO    

Geneva  Livro 

Leghorn  Dollar 

Swiss  Livre 

Scudo  of  MaUa 

Turkish  I 'last  re 

Pagoda  of  India 

Ru]iee  of  India 

Taelof  China 


$1.00 
£3i 
.(« 
.10 

3.97 
.13 
.18 
.18 
.75 

7.83 
15  00 

8.53 

.16 

.186 

2.40 
.80 

1.05 
.15 
.18J 
.21 
.00 
.27 
.40 
.05 

1.84 
.44i 

1.18 


Ex.  (1).  A  brolicr  in  Toronto  sold  a  bill  of  cxcliauge 
on  Loudon,  tbo  face  of  wliicli  Tvas  for  £'7oO.  8s. ;  •svhat 
did  he  receivo  for  the  bill,  exchange  being  quoted  at 
llOi  ?    • 

•  The  old  plate  reil  is  not  a  coin,  but  ia  the  denomination  in  wliicll 
exohangoB  are  usually  made. 
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Binco  £1  =  S4  J  X  1.10},  i.e.,  §4|  increased  by  10^  per  ccat. 

.-.  £750.  4=  $750.4x-ljxl.l0i. 
^  S3C7G.9G. 
.-.  he  got  =  SuG7G.9G  for  the  bill. 

Ex.  (2).  Wli.it  is  the  valno  in  English  money  of 
4528-7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25*3  francs  per  pound  sterling  ? 

'^ince  25-3  francs  =  £1, 
1  frano       =  -^rlra 
.-.  4528-7  francs  =  £^'||^.  or  £179. 

Ex.  (3).  A  merchant  pays  a  debt  of  4379  milrcos  in 
Portugal  with  £971.  11*.  9^/.  ;  what  is  the  course  of 
exchange  in  pence  per  mili-cc  ? 

£971.  lis.  Old.  =  932727  farthings 
Then  sinco  4379  milrecs  =  932727  farthings, 

1  mihreo  =  ^l]^  farthmgs,  or  21 3  far- 
i.lnga ; 
.*.  the  course  of  exchange  is  53}  pence  per  mnree. 

Ex.  (4).  If  ll-Go  Dutch  florins  are  given  for  21-42 
francs,  852  florins  for  407  marks  of  Hamburg,  and  58} 
marks  for  82  silver  rubles  of  ht.  rctcrsbm-g  ;  liowmauy 
francs  should  bo  given  for  932  silver  rubles  ? 

Ilore  1  silver  ruble  =  A?1?A  marks. 

1  mark  =  -f  ' '-  florins, 

4  0  7 

1  florin  =^^-— francs; 

.-.  1  sHver  ruble  = -^f^  X -f  ^  ^  X  ^^  h-ancs,  or  o-3 
rancs ; 

.-.  932  silver  rubles  =  932x3 -3  francs,  or  3075 -G  francs. 

Ex.  (5).  A  New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  ot  London  and  Paris,  at  a  tiino 
•when  the  exchange  of  New  York  on  London  is  $1-885 
for  £1,  of  London  on  Paris  is  25-4  francs  for  £1,  and  of 
Paris  on  Amsterdam  is  212  francs  for  100  florins ;  ^  ])cr 
cent,  brokerage  being  ])aid  in  London  and  in  Paris,  Low 
many  dollars  will  pui-chase  the  bill  of  exchange  ? 
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Since  100  flonns  =  212  francs, 

.•.  1  florin  =ji5^  francs. 

But  to  buy  a  bill  of  100  f.-.  requires  a  blil  of  ICO  J  fr. 

.-.  to  buy  a  b  11  of  1  fr.  requires  a  bill  cf  |2u  ^i'- 

Again  25.40  fr.  =  £1 ; 

but  to  buy  a  bill  of  £K0  requires  £100^  ; 

Again  £1  =  S4.8S5; 
•.  1  florin  =  $,Ha  X  f  Si  X  .r^Vo  ^  Wi  X  4S35. 

.-.  2/940  florins  =  ^^  tooxToox  ,3.4jx  soo 

=  §11420.317,  sum  required. 

Ex.  (G).  A  merchant  of  Toronto  ^vislles  to  transmit 
2400  maics  banco  to  Hamburg.  Ho  finds  excliaugo 
between  Toronto  and  Hamburg  to  be  35  cents  lor  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.83  for  £1  ;  that  between  London  and  Paris  is  2G 
francs  for  £1  ;  and  that  of  Paris  on  Hamburg  is  47 
raucs  for  25  marcs.  By  what  Avay  should  the  Toronto 
merchant  remit  ? 

By  du-ect  exchange  1  marc  =  $0-35 ; 

•.  2400  marcs  ^  S24C0  X  0.35 
^  0840. 
By  circuitous  exchange  25  marcs  =  47  francs ; 
.".  1  marc  '=^  {}  francs. 
but  2G  francs  ^=  £1 ; 
.'.  1  franc    ^  £A. 
And  £1  =  S4.S3. 
.-.  1  m.arc  ^  $i.S3XrcX^I- ; 

.*    2400  marcs  =^  v  — — :r^r^^ 

=  ssss.i'o.' 

By  direct  exchange  tbo  merchant  paj-s  SS40  for  his  bill  of 
exchange,  and  only  §838.10  by  the  circuitoxis  mod? 

■•-  the  cu-cuitoi-.s  inode  is  bcttei*  bv  §1.81, 
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Examples-    (cxv) 

(1)  Wlion  57300  ere  paiil  in  Toronto  for  a  bill  of  excbanf^e 
on  Liverpool  for  £1500  ;  how  was  sterling  exchange  quoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  23G874  francs, 
exchaugo  being  6.3  francs  to  the  dollar  ? 

(3)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
5G  centimes,  how  many  fi-ancs  and  centimes  is  ono  florin 
worth  ? 

(4)  If  £1  be  worth  25^  francs,  and  be  also  worth  2244 
copecks  in  Ilussian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ?     (N.B. — 20  francs  =  1  napoleon.) 

(5)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  GO  kreutzers.  "WTien  the  pound  ster- 
Ung  is  worth  25.50  francs  in  Paris,  and  11  fl.  54  kr.  at 
Frankfort,  what  ia  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(C)  In  lb09  exchange  on  Paris  was  quoted  in  New  York 
at  5.12J  francs  to  the  dollar  and  gold  was  at  135^.  If  a 
New  Ycrk  merchant  owed  12GG0  francs  in  Uavre,  how  much 
would  ho  have  to  pay  in  greenbacks  for  a  bill  of  exchange  to 
cover  his  indebtedness  ? 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2707.80  to 
Manchester,  England,  exchange  being  at  108;  what  will  be 
the  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 
Ycighing  258  grains  -,",,  fine,  and  the  sovereign  of  which  18G9 
weigh  4U  lbs.  of  gold  \  i  fine  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  ol  exchange  between  Loudon  and 
Amfiterdam  ia  12. 10^  florins  for  jCI,  and  between  Amsterdam 
and  Paris  200^  Iraucs  for  100  florins. 

(lU)  If  a  merciiant  buys  a  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.5  francs  per  pound  sterling,  and  if  thi;;  bill 
is  sold  in  Amsterdam,  at  the  rate  of  30  fiancs  for  14  florins, 
and  the  money  received  be  invested  in  a  bill  on  llamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  what  i'-  Jie  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  a 
pound  sterling  in  London  worth  in  llainburg? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterling  ;  that  of  Hamburg  on  Amsterdam 
Is  20  marcs  banco  for  18  florins;  that  of  Amsterdam  on 
Paris  is  2b  florins  for  GO  francs  ;  and  that  of  Paris  on  Tor- 
onto is  4  francs  for  72  cents,  what  i.s  tjjo  rale  of  exchange 
between  Loudon  and  Toronto,  or  how  many  dollars  are 
eqtial  to  £1  utazUjig  ? 
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(12)  Tlie  GiclmriRo  at  Paris  upon  London  is  at  llio  rate  oJ 
25  francs  70  CPiitinies  for  £1  sterling:,  ftiul  tlie  excliancjo  at 
Vienna  npou  Paris  is  at  the  rale  of  40^  Austrian   florins  for 

20  francs  :  find  how  many  Austrian  liorius  bliould  be  paid  al 
Vienna  fm-  a  X'oO  note. 

(lo)  "Wliat  is  tbo  arhitrafod  rafo  of  oxchanrre  bofween 
LpndiM)  and  Lisbon,  when  bilLs  on  Paris,  bonc;ht  in  London 
at  2o.G5  Iraucs  per  £.,  are  sold  in  Lisbon  at  525  rees  per  3 
francs? 

(14)  Given  tliat  1  ounce  Troy  equals  3L1  prammes ;  thai 
10  grammes  of  French  standard  K^ld  are  worth  31  francs; 
and  lliat  the  worlli  of  a  f,'iven  weight  of  English  standard 
gold  is  to  that  of  the  sarao  weight  of  l''reuch  standard  gold 
as  3151  to  3100,  find  what  number  of  Troy  ounces  of  English 
standard  gold  the  franc  is  equal  to,  and  what  is  the  fixed 
number  of  francs  equivalent  to  £1  ? — the  Englislnnint  prijO€ 
of  standard  gold  being  77*.  10  Jd,  per  ounce. 

Examination  Papers. 
I. 

(1)  If  throe  fluids,  whose  volumes  are  as  3,  7,  and  12,  and 
their  specific  gravities  .95,  1.15,  and  1.30,  be  mixed  together; 
what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  5  of  A's  money  equals  ^  of  B's,  and  ^  of  P/s  equals 
§  of  C's,  and  tlie  intei-est  of  all  their  money  at  8  per  cent, 
for  4  years  G  months  is  $0291,  how  much  money  baa  each? 

(3)  A  Toronto  merchant  wishes  to  pay  a  debt  of  jC1200  in 
London.  How  many  dollars  must  he  pay  to  ]irocurp 
remittances  through  France  and  Hamburg  if  wo  allow  that 

21  francs  =  $4,  19  marcs  banco  at  Hamburg  =  B5  francs  at 
Paris,  and  £1  at  London  =  90  marcs  banco  at  Hamburg. 

(4)  A  merchant  in  Cincinnati  wishes  lo  remit  $14331.00 
to  Kew  York.  Exchange  on  New  York  is  \  per  cent, 
premium,  but  in  St.  Louis  3  per  cent,  premium,  from  St. 
Louis  to  New  Orleans  \  per  cent,  discount,  and  from  New 
Orleans  to  New  York  1  per  cent,  discount.  What  will  be 
value  in  New  York  by  each  method,  and  how  much  better  ifi 
the  circular? 

(5)  A  merchant  in  Toronto  purchased  a  draft  on  Nevr 
York  for  320G0,  drawn  at  00  days,  paying  $2570.89.  What 
was  the  course  of  eicliango  ? 

IL 

(2)  A  mercliant  mixes  LL  lbs.  of  tea  with  6  lbs.  of  aa  iia- 
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fsrior  quality,  and  pains  10  %  by  sellinp;  tlie  mixture  at  87 
eents  per  pound.  AUuwinp;  that  a  pound  of  the  one  cost  12 
cents  more  than  a  pound  of  the  other,  what  was  the  cost  of 
each  kind  per  pound  ? 

(2)  A  and  B  are  in  partncriship  in  a  concern  in  which  A 
has  §2U0U0  cn^arjcd,  and  B  $3UUU0.  The  f,'ross  receipts  for 
a  year  are  $12800;  of  this  one-eij^hth  part  is  expended  in 
Baiaries  of  clerks,  and  §120  in  insurance.  By  an  arrange- 
ment hetween  the  partners,  A  is  to  receive  8  %  upon  his 
capital,  and  B  4  %  upon  his,  and  then  the  remuiiidtr  of  the 
orofits  is  to  be  divided  in  proportion  to  the  caipital  employed. 
Find  the  net  receipts  of  A  and  B. 

(3)  Bills  on  Amsterdam,  boup;ht  in  London  at  12  florins 
15  cents  per  £i  sterliug,  are  sold  in  Paris  at  57.^  llorius  for 
120  francs  ;  what  is  the  com'so  of  exchange  between  London 
.:nd  Paris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  ?1400,  and 
on  Ist  April  $2000  more;  on  the  1st  Juno  he  took  out 
?1G00,  and  3  months  after  this  he  brought  in  $2400.  B 
brought  iiUo  the  business  §2()Q,0  ;  4  months  after  this  ho 
took  out  SGOO,  and  on  the  1st  Nov.  brouj^ht  in  $2(500.  Their 
clear  profit  for  the  year  is  §4032.  ILow  much  ought  each  to 
receive  ? 

(5)  A  cask  contains  12  gals,  of  wine  and  18  gals,  of  water  ; 
another  cask  contains  9  gals,  of  wine  and  3  gals,  of  water ; 
how  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7  gals,  of  wine  and  7  gals,  of 
water  ? 

III. 

(1)  A  merchant  has  sucrar  at  8,  10,  12,  and  20  cents  a 
pound;  with  these  ho  wishes  to  fill  a  cask  that  hoUU  200 
lbs. ;  how  much  of  each  kind  must  ho  take,  bo  that  tLo 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  15  days'  draft  on  Montreal  yielded  $1190.234  when 
Bold  at  U  %  discount,  and  interest  oil"  at  G  per  cent.  What 
was  the  face  of  the  draft  ? 

(3)  If  A  gain  §120  in  G  months,  B  SloO  in  5  months,  and 
C  $210  in  9  months;  what  was  the  whole  stock,  C's  part  of 
it  being  §400. 

(4)  Fmm  a  cask  of  wine  one-fourth  is  drawn  ofT,  and  the 
cask  is  tilled  up  with  water,  ono-fourlh  of  the  mixture  is  tlien 
drawn  otT,  and  the  cask  again  filled  up  with  water,  after  this 
has  been  done  four  times  altogether,  wlmt  fraction  of  thfe 
original  quantity  of  wme  will  Lo  loft  in  the  cask  ? 
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(6)  A  person  in  London  owes  another  in  St.  Petersbnrg 
920  roubles,  which  must  bo  remitted  through  Paris.  lie 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  25.15  francs  for  £1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  the  rates  are  25.35  francs  for 
£1  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
or  lose  by  the  delay  ? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  38.W.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  i'354.  ICs.  3ci.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft? 

(2)  I  wish  to  pay  a  bill  iu  Naples  of  7500  lire  ;  the  direct 
exchange  is  §0.22  =  1  lira;  tho  exchange  on  London  is 
$4.95;  of  Loudon  on  Paris  is  ill  =  20  francs;  of  Paris  on 
Naples  is  1^  fraucs  =  l  hra.  "What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(3)  A  mercliant  in  New:.  York  gave  $1000  for  a  bill  on 
London  of  £200.     What  was  the  rate  of  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  i)3000  in 
London.  Exchange  on  Loudon  is  at  par  ;  on  Paris,  5 
fi-aucs  25  centimes  per  SI;  and  on  Amsterdam,  40  cents  to 
a  guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  121  guilders  to  £1.  Which  is  the  most  advantage- 
ous, the  dhect  exchange,  or  through  Paris,  or  through  Ams- 
terdam ? 

(5)  How  many  pounds  of  sngar  at  8,  13,  and  14  cents  per 
pound,  maybe  mixed  with  3  pounds  at  9}  cents,  2  pounds 
at  Sh  cents,  and  4  pounds  at  14  cents  a  pound,  so  as  to  gain 
16  per  cent,  by  Belling  the  mixture  at  14i  cents  per  pound  ? 

V. 

(1)  Three  districts  are  to  provide  according  to  their  popu- 
lation a  contincrent  of  182  men.  The  population  of  the  dis- 
tricts is  2456,  735,  and  4301  respectively  ;  tind  as  exactly  as 
possible  the  number  of  men  to  be  provided  by  each  district. 

(2)  A  person  mixes  4  gallons  of  gin  at  15s.  per  gallon, 
with  4  gallons  of  water  and  a  gallon  of  base  spirit  worth  lOs.; 
what  is  his  gain  per  cent,  on  his  outlay  by  sehing  the  mix- 
ture at  2|«.  per  bottle  of  6  to  the  gaUou  ? 

(8)  The  stocks  of  8  partners,  A,  B,  and  C,  are  §3500, 
12200,  and  $2500.  respectively  ;  theii-  gains  are  $1120,  $d80, 
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and  51200  roppcctively.     If  B's  stock  is  in  trade  2  months 
longer  thiiu  A's,  what  timo  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  fjains  50  y»  on  his  capital,  of 
which  he  spends  X1200  per  annum  in  house  and  other  ex- 
penses. At  the  end  of  4  years  he  finds  himself  in  possession 
4  times  as  hiri,'e  as  what  lie  had  at  commencing  husiuess  ; 
what  was  jjis  original  cajiital  ? 

(5)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  •;j4  and  '40  of  the 
whole.  If  a  gallon  of  the  first  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  the  wine  he  in  the  com- 
nouud,  and  how  much  per  cent,  will  the  first  mixture  he 

•-engthened  ? 

XXXI.    Ratio  and  Propoi-tion. 

211.  If  A  and  B  bo  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  resxiect  to  li  is  called  tlie 
Ratio  of  A  to  B. 

212-  Tlie  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
presses the  measures  of  the  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus  if  5  shillings  ho  the  unit,  the  measure  of  8  shillings 
is  ^,  and  the  ratio  of  3  shillings  to  5  shillings  is  represented 
hy  the  fraction  j. 

Tlie  words  "  tlio  ratio  of  8  shillings  to  6  shillings  " 
are  abbreviated  tlius: 

3  slullLugs  :  C  shillings. 

213.  Ratips  may  bo  compared  with  each  other  by 
comparing  tlie  fractions  by  which  they  are  represented. 
Thus  2  pence  :  5  pence  is  represented  by  } 
and    3  pence  :  7  pence  is  represented  by  J 
Now  1  =  11.  and  f  =  Jj, 

.'.  f  is  greater  than  | 

and  .•.  8  pence  :  7  pence  is  greater  than  2  pence  :  5  ponce. 

Wlicn  we  thus  compare  the  ratios  existing  between 

two  pairs  of  quantities,  it  is  not  necessary  that  all  four 

quantities  should  bo  of  tlie  same  kind  ;  it  is  only  ueces- 

aary  that  each  pair  should  be  of  the  same  kind- 
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For  example,  -we  cau  compare  tlio  ratio  of  4  shillings 
to  7  shillings  with  the  ratio  of  7  days  to  12  clays,  and 
fiiuling  that  ^  is  less  than  -,^2,  wc  may  say  that  the  ratio 
of  4  shilliugs  to  7  shilLiugs  is  less  thau  the  ratio  of  7 
days  to  12  days. 

214.  "When  the  ratio  sjnnbol  (  :  )  is  placed  between 
two  munhers  wo  may  substitute  for  it  tho  fi-action 
symbol. 

Tims  if  wo  have  to  compare  tho  ratios  2  :  8  and 
5  :  7,  we  effect  it  by  comparing  tho  fractions  ^  and  ^. 

215.  Ratios  are  compounded  by  multiplying  together 
the  fractious  by  which  they  are  represented,  and  ex- 
pressing tho  resulting  fraction  as  a  ratio.' 

Thus  tho  ratio  compounded  of  2  :  3  and  5  :  7  is 
10  :  21. 

2  and  8  are  called  tho  Terms  of  the  ratio  2  :  3. 

2  is  called  tho  Antecedent  and  3  the  Consequent  of 
the  ratio. 

216.  Katios  ai'o  either  dirext  or  inverse. 

A  direct  ratio  is  tho  quotient  of  tho  antecedent  divi* 
dt'l  by  the  consequent. 

An  inverse  ratio,  or  i-cciprocal  ratio,  is  tho  quotient  of 
tlie  Consequent  divided  by  the  antecedent. 

Examples-    (cxvi) 

(1)  Compare  the  ratios  2  :  5  and  4  :  9. 

(2)  Compare  the  ratios  17  :  39  and  19  :41. 

(3)  Compare  the  ratios  4  :  7,  8  :  15  and  13  :  24. 

(4)  Compound  the  ratios  5  : 7,  13  :  15,  21 :  91,  and  45  :  5iJ. 

(5)  Compound  the  ratios  3^  :  4,  3^  :  7,  IJ  :  3|,  1\:l}. 
(G)  If  the  ratio  bo  25  and  the  consequent  SI. 25,  what  is 

the  antecedent  ? 

(7)  IIow  much  does  the  ratio  30x4x3:12x16x2  exceed 
that  of  60^  (3X5):  20x2 -^8? 

(8)  "What  is  the  ricprocal  ratio  of  J  :  J  ;  of  2J  :  7'9  ? 

(9)  A  owns  a  farm  of  180  acres.  There  are  80  sq.  miles 
In  the  township  in  whirh  it  is  situated.  What  is  the  rela- 
tion of  the  hitter  to  tho  former  ? 
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(10)  Tlie  ratio  C3  :  r,2  results  from  ccmpoiincling  fonr 
ratiori  tog2tLcr;  three  of  these  s.Ye  7  •'  8,  11  :  15,  and  ^  :  -J- ; 
ex2)rcr;rj  llie  fourth  ratio  in  its  Eirnpl-cst  form. 

(11)  Yvhr^t  effect  has  adding  the  came  quantity  to  both 
terms  of  a  ratio. 

rnopoRTioy. 

^17.  Pec  PORTION  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  ihat 
the  Uco  //■actions  rcprcscntiiu/  the  ratios  must  be  erjual. 

Thus  the  ratio  G  :  12  is  equal  to  the  ratio  4  :  8,  be- 
cause the  fraction  /^  =  the  fraction  |. 

The  four  numbers  G,  12,  4,  8,  written  in  the  order  in 
wliicli  they  stand  iu  the  ratios,  are  said  to  be  in  projxjr- 
iion,  or  j^^ojwrlionals,  and  this  relation  is  thus  ex- 
pressed— 

6  :  12  =  4  :  8. 
The  two  terms  G  and  8  are  called  tbo  Ektreiies. 
12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  ::  and 
then  the  latios  read  (3  is  12  as  4  is  to  8. 

218.  When  four  numbers  are  in  proportion, 
tlio  product  of  the  extremes  =  the  product  of  the  means. 

For  example,  if  0  :  12  ::     4:8 
G  X8  ^  12X4 
For,  since  i",,  =  J,  by  hypothesis, 

fi  X  S     4  X  1  2  _ 

•'12X8  8  X  1  J ' 

Now  the  denominators  of  these  fractions  arc  equal, 
and  tliereforo  the  numerators  must  also  be  equal,  that 
is 

G  X  8  =  4  X  12 

From  this  it  is  evident  tliat  if  three  out  of  the  four 
numbers  that  form  a  proportion  aru  given,  we  can  lir.d 
the  fourth. 
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Ex.  (1).  Find  a  fourth  proportional  to  8,  15,  7. 
8  :  15  =  7  :  number  required, 
.*.  8  X  number  required  =  15  X  7, 
.'.  number  required  =  —'^  ''   =  85. 

El,  (2).  "W'hat  number  lias  the  same  ratio  to  9  that 
8  Las  to  6  ? 

3:6  =  number  required  :  9, 

;*.  5  X  number  required  =  3x9, 

,*.  number  required  =  y  =  Sj. 

219.  Thrco  numbers  are  said  to  bo  in  Continued 
Peoi'oktion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  tlio  ratio  of  the  second  to  the  thii'd. 

Thus  3,  G,  12  arc  continued  proportion, 
for  I  =  {-r^. 

The  second  number  ia  called  a  Mean  Proportional 
between  the  first  and  the  third. 

Ex.  Find  a  mean  proportional  between  G  and  21. 
6  :  required  number  =  required  number  :  24  ; 
.*.  required  number  X  required  number  =  G  X  24  ; 
.'.  square  of  required  number  =  144, 
.-•.  required  number  is  12. 

220.  "Wlien  two  quantities  arc  connected  in  such  a 
way,  that   when  one  is  iucrcased  2,  3,    ....  times,  tho 

other  is  also  increased  2,  3,  times,  they  ai'O  in 

direct  proportion. 

For  example,  if  1  lb.  of  sugar  cost  9  cents, 
2  lbs.  will  cost  2x9  cents, 
8  lbs.        "        8x9  cents; 
Lenco  7  lbs.        "        7x9  cents. 
And  25  lbs.        "      25  x  9  cents, 
.*.  7  lbs.  :  25  lbs.  : :  7  x  9  cents  :  25x9  cents. 
That  is,  the  cost  of  sugar  is  directly  proportional  to  its 
weijht. 

221.  When  two  quantities  are  connected  in  such  a 

w^y,  t'lat  when  one  is  increased  2,  8,  times,  the 

'jnher  is  diminished  2,  8,  times,  they  are  inversely 
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proportional ;  tlins,  if  one  man  can  mow  a  field  in  12 
days,  2  men  can  mow  it  in  half  tbo  time,  or  in  y  days ; 
8  men  in  a  third  of  tho  time,  or  in  ^r^  days,  &c. 

hence  four  men  can  mow  it  in  -^  clays  ; 

and  12  "  "  if   days  ; 

4  men  :  12  men  :  :  |.^  days  :  ^^  days ; 

that  is,  the  number  of  men  required  to  do  a  certain  work  is 
inversely  proportional  to  the  number  of  days,  or  vice  versa. 

Examples-    (cxvli) 

(1)  Arrange  4,  3,  9  and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  second  term  when  18,  2 -'G  and  1-8  are  the 
other  3  terms  of  a  proportion. 

(3)  Find  a  mean  proportional  to  -033  and  -00152. 

(4)  If  ^  =  3^  of  B,  and  0=51  of  B,  find  tho  ratio  of  A 
to  C. 

(5)  Find  a  fourth  proportional  to  5,  7,  and  15. 

(6)  Find  a  fourth  proportional  to  f,  f,  and  f. 

(7)  Find  a  fourth  proportional  to  '3,  'IG,  and  -09. 

(8)  Find  a  mean  proportional  to  14  and  5G. 

(9)  Find  a  mean  proportional  to  /j  ■end  |f. 

(10)  Divide  §1587  among  A,  B,  G,  D,  so  that  A's  shan, 
to  B's  share  =0:5,  B's  share  :  Cs  share  =  4:3,  and  C* 

chare  :  JJ's  share  =  3:2. 

SIMPLE   PROPORTION  OR   RULE  OF  THREE. 

222.  When  Tltrce  terms  of  a  proportion  arc  given  to 
'ud  W\Q  fourth  it  is  a  Simple  Proportion.  Iu  a  simple 
,  roportion  wc  have  two  ratios  given;  one  of  tJiese  has 
both  terms,  the  otlier  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  he  of  one  kind  and 
the  third  and  tho  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bushels  of  oats  in  a  given 
time,  how  many  bushels  will  8  horses  cat  iu  the  same 
time  ? 

Ilcro  tlic  number  of  buslicl'^  consumed  is  directly 
proportional  to  the  number  of  Jiorses, 

hence  5   :   8    ::    20  bu.   :   bu,  required; 

.-.  bu.  required  =  *^^'°  =82. 
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Ex  (2).  If  G  men  can  do  a  pieco  of  work  in  5  days, 
in  what  time  ca,n  9  men  do  tlio  same  work  ? 

Ilcro  tlio  time  is  inversely  proportioned  to  the  number 
of  men, 

licuco  9:0    : :    C  days   :   days  required ; 
.•.  days  required  =  -|—  =  8^. 

Ex.  (3).  If  3  cwt.  1  qr.  of  hay  cost  $2.21,  what 
should  8  t.  C  cwt.  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 

ncucc  3  cwt.  1  qr.   :   St.   5  cwt.    ;:    $2.21   :   dollars 
requii-cd ; 

Hero  wo  rcdnco  the  1st  and  2nd  terms  to  the 
common  dcuoniination,  quarters,  and  the  proportion  be- 
comes 

18  :  2G0   ::   $2.21   :  dollars  required; 

.-.  Dollars  required  =  ^-^f^?J-  =$44.20. 

From  these  examples  wo  deduce  the  following  rule  : 

Wrile  (he  given  number  that  is  of  the  saine  kind  as  the 
required  fourth  term,  for  the  third  term  of  tlte  proportion. 
Then  consider  from  tlie  nature  of  the  question  whether  the 
answer  is  to  be  greater  or  less  than  the  third  term.  If 
greater,  place  the  larger  of  the  two  remaining  numbers  in 
(he  second  place;  if  less,  in  the  first.  Then  having  re- 
duced tfic  first  and  second  terms  to  th-esame  denomination, 
midtiply  the  .second  and  third  terms  togeUier,  and  divide 
the  product  by  the  first  term.  The  quotient  will  be  ilte 
answer  required. 

Note. — After  the  third  term  has  been  written  down 
the  order  of  the  other  two  may  bo  ascertained  by  a 
question.  Thus,  in  Ex.  (1)  :  "If  5  liorscs  eat  20  bu., 
will  8  horses  eat  more  or  less  than  20  bu.  ?"  l^lore  ; 
hence  5:8.  In  Ex.  (2)  :  "  If  G  men  do  a  piece  of  work 
in  5  days,  will  it  take  9  men  a  longer  or  shorter  period 
than  6  days?"     Sliortcr  ;  hence  9  :  G. 
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Examples,    (ciyiii) 

(1)  A  person  after  pnying  an  income  tax  of  7d.  in  the  £1 
has  a  net  incomo  of  £1247.  lOa.  5d. ;  what  was  his  gross 
income  ? 

(2)  A  watch  which  is  10  minutes  too  fast  at  12  o'clocls 
noon  on  Monday,  gains  3m.  lOs.  a  day  ;  what  will  bo  the 
time  by  the  watch  at  a  quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a  3  mile  race  on  a  course  ^  of  a  mile  round, 
A  overlaps  B  at  the  middle  of  the  7lh  round.  By  what 
distance  will  A  win  at  the  same  rate  of  running  ? 

(4)  A  watch  was  6,^  min.  slow  at  noon  ;  it  loses  12  min. 
in  20,^  hours  ;  find  the  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(5)  If  4  men  or  G  women  or  9  boys  can  perform  a  piece  of 
work  iu  27i  days,  in  what  time  can  (1)  5  men  and  9  women 
perform  it  ?  and  (2)  5  men  and  8  boys  perform  it  ? 

(6)  If  14  J  shares  of  a  property  are  worth  $110.15,  what  are 
5f  shares  worth  ? 

(7)  A  floor  can  be  covered  by  32.^  yards  of  carpet  7  quar- 
ters wide ;  how  many  yards  of  Brussels  carpet  20  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  ISs.  and  the  other 
loses  3m.  15  s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ;  they  now  differ  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  0330  stones  3}  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2j  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3  weeks  ;  how  manj'  must  bo  sent  aw"ay 
that  they  may  be  able  to  hold  out  7  weeks  ? 

COMrOUND  PROPORTION. 

223.  Where yZv,  seven,  nine,  &c.,  terms  of  a  propor- 
tiou  are  given  to  find  a  sixtli,  eiyhth,  tenth,  &c.,  term  it 
is  called  Compound  PnopoiiTioN  oii  xns  Dochle  Piulk  of 
Thbee. 

In  Compound  Proportion  there  aro  tlii'ee  or  more 
ratios  given,  ail  being  complete  but  one. 
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A  Compound  Proportion  is  prodncccl  by  multiplying 
together  the  corrcspouLlmg  terms  of  two  or  more  simple 
proportions. 

2 

2 

8   multiplieil   together   producf 

210  :  32. 

Ex.  If  G  men  in  8  days,  working  10  hours  a  day, 
can  reap  24  acres  of  wlieat,  how  many  acres  coukl  10 
men  reap  in  15  days  of  12  hoiu's  each  ? 

G     :  10      :  :  2-4  :  acres  required 
8     :  15 
10     :  12 


Thus,  12  :     6  :  : 

4 

9  :     8  :  : 

6 

5  :     4  :: 

10 

tlie  proportion  540  : 

;  72 

480     :  1800  :  :  24  :  arces  required. 
.-.  acres  required  =  18-°°^  =  90. 

24  the  term  of  the  imperfect  raito  is  put  in  the  8rd 
place  ;  the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  Alter  all  the 
ratios  have  been  stated,  all  the  first  terms  are  multi- 
plied together  for  a  new  first  term  and  similarly  with 
the  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note.  I. — Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
first  terms,  and  to  the  2nd  or  3rd  terms.  "When  any  of 
the  1st  and  2ud  terms  are  not  of  the  same  denomina- 
tion they  must  be  reduced  to  a  common  denomination 
before  proceeding  with  the  solution. 

Note  II. — Before  stating  the  question  it  is  conveni 
ent  to  write  down  the  terms  of  the  supposition  undei 
one  another  and  opposite  these  to  place  the  correspond- 
ing terms  of  the  demand  with  an  x  opposite  the  term 
')f  the  same  name  as  the  answer  required. 

'r'hus,  in  Iho  above  example  G  men    10, 

8  days  15, 
10  hours  12, 
21  acres   «. 
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Examples   (cxix) 

(1)  If  18  men  in  12  days  build  a  wall  40  leet  long,  3  feet 
thick,  and  16  leet  high,  how  many  men  must  be  employed 
to  build  a  wall  120  yards  long,  8  feet  thick,  and  10  feet  high, 
in  60  days  ? 

(2)  An  engineer  engages  to  complete  a  tunnel  3f  miles 
lonf,'  in  2  j-ears  10  months  ;  for  a  year   and  a  half  he   em 
ploys  1200  men,  and  then  finds  he  has  completed  only  three- 
eighths  of  his  work ;  how   many  additional    men   must   he 
employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perform  the  same  amount  of  work. 
Each  man  in  the  first  set  is  stronger  than  each  one  in  the 
second  in  the  ratio  of  7  to  6 ;  the  first  set  works  6  days  a 
week  for  10  weeks,  and  the  second  set  5  days  a  week  for  7 
weeks.  If  there  are  9  men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4j  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  could  do  half  the  work  in  a  fifth  of 
the  time  ? 

(5)  At  the  siege  of  Sebastopol  it  was  found  that  a  certain 
length  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
4  days,  but  that  when  only  half  the  navvies  were  present  it 
required  7  days  to  dig  the  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

(6)  Two  elephants  which  are  ten  in  length,  9  in  breadth, 
36  in  girt,  and  7  in  heisht,  consume  one  drona  of  grain  ; 
how  miich  will  be  the  rations  of  10  other  elephants,  which 
are  a  quarter  more  in  length  and  other  dimensions  ? 

(7)  How  many  revolutions  will  be  made  by  a  wheel  which 
revolves  at  the  rate  of  360  revolutions  in  7  minutes,  whilf 
another  wlieel,  which  revolves  at  the  rate  of  470  in  8  min., 
makes  65B  revolutions  ? 

(8)  A  piece  of  work  is  to  be  done  in  36  days ;  15  men 
work  at  it  15  hours  a  day,  but  after  24  days  only  |  of  it  is 
done  ;  if  three  more  men  are  put  on,  how  many  hours  a  day 
must  all  work  to  finish  it  in  the  given  time  ? 

(9)  If  248  men,  in  5^  days  of  12  hours  each,  dig  a  ditch  of 
7  degrees  of  hardness,  232^  yds.  long,  3§  yds.  wide,  and  2^ 
yds.  deep  ;  in  how  many  days  of  9  hours  each,  will  24  men 
dig  a  ditch  of  4  degrees  of  hardness,  387^  yds.  long,  6:^  yds. 
wide,  and  3^  yds.  dtep? 

(10)  If  5  compositors  in  16  days  of  11  hours  each,  can 
compose  25  sheets  of  24  pagep  in  a  sheet,  44  lines  in  a  page. 
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and  40  letters  in  a  line,  in  how  many  days  of  10  hours  eacU, 
can  9  compositors  compose  a  volume  (to  be  printed  in  the 
same  kind  of  type),  consisting  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a  page,  and  45  letters  to  a  line  ? 

XXXII.    The  Metric  System. 

224.  The  Metric  System  of  Weights  and  Measures  is 
now  in  use  in  many  countries  of  Europe.  The  follow- 
ing is  an  account  of  the  system  as  it  is  established  in 
France,  wJiere  it  originated  at  the  end  of  the  last 
century. 

The  basis  of  all  measurement  is  the  Metke,  a  measui-e 
of  length  equal  to  the  ten-millionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator, 

The  length  of  the  Metre  in  English  Measure  is  39.87 
inches,  nearly. 

.    Units  of  Metric  Measures. 

1.  Length. — The  Metre. 

2.  SuEFAOE. — The  Are  =  100  square  metres. 

3.  Solidity. — The  Stere  =  1  cubic  metre. 

4.  Capacity, — The  Litre  =?:  the  cube  of  the  tenth 
part  of  a  metre. 

6.  Weight. — The  Gramme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tables  of  Weights  and  Measures  under  the  Metric 
System  are  constructed  upon  one  uniform  principle. 
Prefixes  derived  fi'om  Greek  and  Latin  are  attached  tc* 
each  of  the  units. 

Oree/c  Frejixes. 

Deca  stands  for  10  times  | 

Hecto  stands  for       100  times  I  ,,  .. 

Kilo  stands  for         1000  times  I  ^"^^^  '^*' 
Myria  stands  for  10000  times  I 

Latin  Prefixes. 
Deci  stands  for  the         10th  part  \ 
Centi  stands  for  the     100th  part  Uf  the  unit. 
Milli  stands  for  the     1000th  part] 
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Thus, 

A  decametre       =  10  metres. 
A  hectolitre         =100  litres. 
A  kilogramme    =  1000  grarmmes. 
A  myriametre    =  10000  metres, 
ilso, 

A  decilitre  :=  '1  litre. 

A  centimetre      =  *01  metre. 
A  milligramme  =  "001  gramme. 
Note. — In  English  measures  the  following  are  rotc^fh    ap- 
proximations of  some  of  the  French  measures  ; 
The  Kilogramme  is  about  2J  lb.  Avoird. 
The  L^tre  is  about  If  pints. 

The  Kilometre      is  about  5    furlongs. 
The  Hectare         is  about  2|  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dcm.) 1  metre  (m.). 

100  centimetres  (cm.) " 

1000  miUimetres  (mm.) " 

lOOO  metres 1  kilometre. 

1  inch   =  2.539954  centimetres. 
1  foot    =  3-047945  decimetres, 
1  yard  =  0-914383  metres. 
1  mile  =  1-609315  kilometres. 
Note. — A  rough  rule   for  converting  French  metres  into 
Enghsh  yards'  is  to  add  10  per  cent,  to   them.     Thus   40 
metres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE. 
100  square  decimetres  (sq.  dcm.)  =  1  square   metre  or 

oentiare  (sq.  m.) 
10000       "       centimetres  (sq.  cm.)  =  " 

lOOOOOO       "       mdlhmetres  (Bq.mm.)  =  " 

100  square  metres 1    are. 

lOoOO  "  1    hectare. 

1  square  inch  =  6'4518669    sq.  cm. 
1       "       foot   =  9-2899G83    sq.  dcm. 
I       "       yard  =  0-836(19715  sq.  m. 
1      •      acre   =  0-40467101  hectare. 
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MEASURES  OF  OAF  AC  ITT. 

1000  cubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  stff 
lOOOOOO  cubic  centimetres  (cb.  cm.)  " 

! 000000000  cubic  milltmetres  (cb.  mm.)       " 

1  cubic  decimetre 1  litre 

1     "      inch  =  16-386176  cb.  cm. 

1     "      foot  =  28-315;312  dcm. 

1  gallon         =  4-54345797  litres. 

MEASURE."^  OF  WEIGHT. 

1  cubic  centimetre  of  distilled  water  at  4°C.  at  the  sefiB 
kvel  in  the  latitude  of  Paris  is  1  gram  (grm.) 

1000  cubic  centimetres  of  distilled  water  weighed  under 

'ho  s.'ime  conditions 1  kilogram  (kilo.) 

1000  grams  (grms.)  1  kilogram. 
10000  decigrams    .... 
100000  centigrams  ...  " 

1000000  milligrams  ....  *' 

1  grain     =     0-06479895  gram. 
Itroyoz.  =  31 '103496      grams. 
llb.avd.=     0-453o9-265  kilo. 
1  cwt.       =  60-80237689  kilos. 

Examples-    (cxx) 

(1)  What  is  the  fundamental  unit  in  this  system  ?   Whence 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
larger  and  smaller  meauures  are  attained. 

(3)  Give  the  English  equivalents  of  a  kilometre  and  kilo- 
gram. 

(4)  How  many  millimetres  are  contained  in  5  metres  ? 

(5)  How    many   decimetres    are    equivalent   to    106725 
millimetres  ? 

(6)  Required  the  number  of  milligiams  in  16  cb.  cm.  of 
water  measured  at  4^0.  ? 

(7)  How  many  millimetres  and  centimetres  are  repective- 
ly  contained  in  0.437  of  a  decimetre. 

(8)  How   many  square   centimetres   are    there    in    15.5 
square  metres  ? 
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(9)  How  many  square  decimetres  are  contained  in 
108642  square  centimetres  ? 

(10)  Define  the  gram  and  litre.  How  many  grams  are 
contained  in  1.725  kilograms  ? 

(11)  How  many  milligrams  are  there  in  a  decigram?  How 
many  decigrams  in  a  kHogi-am  ? 

(12)  How  many  centigrams  are  contained  in  2.567  kilo- 
grams ? 

(13)  Required  the  number  of  milligrams  contained  in  5 
cut  ic  centimetres  of  water  measured  at  4*C. 

(14)  In  an  English  inch  are  contained  25.3995  millimetres. 
How  many  kilometres  are  there  in  a  mile  1 

(15)  A  gallon  is  equal  to  4.643  litres.  How  many  cubic 
centimetres  are  contained  in  one  pint  ? 

(16)  Three  pipes  furnish  respectively  80  litres,  45  litres, 
and  80  litres  an  hour.  What  quantity  of  water  do  they  sup- 
ply together  in  24  hours  ? 

XXXIII.    Measurement  of  Area. 

225.  The  Unit  of  Measuiement,  by  which  we  measure 
Area  or  Sui-face,  is  derived  from  the  unit  of  Length. 
Thus,  if  we  take  an  inch  as  the  unit  of  length,  and  con- 
struct a  square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  vdll  be  the  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Aj-t,  58. 

Let  ABDC  be  a  rectangle,  and  let  the  side  AB  be 
4  inches  in  length,  and  the  side  AC  3  inches  in  length, 

B 


C . 


D 
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Tlien,  if  the  Unit  of  Length  be  an  Lach,  the  measure  of 
AB  is  4,  and  the  measure  of  AC  is  3. 

Divide  AB,  AC  into  four  and  three  equal  pai'ts  respec- 
tively, and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangle 
ABDC  is  divided  into  a  number  of  equal  squares,  each 
of  which  is  a  square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  measure  of  the  area  of  ABDC  wili  be  the  number  of 
these  squares. 

Now  this  number  is  the  same  as  that   obtained  by 
multiplying  the  measure  of  AB  by  the  measure  of  AC  : 
that  is,  meaoure  of  ABDC  =  3x4  =  12  ; 
.'.  area  of  ABDC  is  12  square  inches. 
Hence  to  find  the  area  of  a  rectangle  we  multiply  the 
measure  of  the  length  by  the  measure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  area. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a  foot  as  the  unit  of  lengthy  and  therefore  a  square 
foot  as  the  unit  of  area, 

measure  of  the  area  =  48x25  =  1200  ; 
.*.  the  area  is  1200  square  feet. 

Ex.  (2).  A  rectangular  board  is  2  ft.  7  in.  long  and  1 
ft.  4  in.  broad,  what  is  the  area  oi  its  surface  ?    . 

Taking  1  inch  as  the  unit  of  length,  and  therefore  1  square 
inch  as  the  unit  of  area, 

measure  of  the  area  =  31 X 16  =  496 ; 
.*.  the  area  is  496  square  inches. 
Or  we  might  take  1  foot  as  the  unit  of  length,  and  then 

measure  of  area=2^  x  l^=f|^5  =  V  =  34  : 

.•.  the  area  is  3|^  square  feet. 

Ex.  (8).  The  length  of  the  side  of  a  square  croquet- 
ground  is  49  yards,  what  is  its  area  ? 
Taking  1  yard  as  a  unit  of  length, 

area  =  (49  X  49)  sq.  yds.  =  2401  sq.  yds. 
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Note. — Observe  the  difference  between  the  expres- 
eions  49  yards  square  and  49  square  yards.  The  former 
refers  to  a  square  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  the  latter  to  a  surface  whose 
area  is  49  square  yards. 

Ex.  (4).  A  rectangular  bowling-gi-een  is  56  yards  long 
and  42  yards  broad.  Find  the  distance  from  comer  to 
corner. 

By  EucHd  I.  47,  we  know  that  in  a  right-angled  tii- 
angle  the  square  on  the  side  opposite  the  right  angle  is 
equal  to  the  sum  of  the  squares  07i  the  sides  containing 
the  right  angle. 

Hence  the  square  of  the  measui-e  of  the  side  opposite 
the  right  angle  is  equal  to  tlio  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus  in  our  present  example, 
square  of  measure  of  distance  from  corner  to  corner 
=  (66  X  56)  -f  (42  X  42)  =  4900  ; 
.%  distance  is  70  yards. 

Examples-    (cxxi) 

Find  the  area  of  the  rectangles  having  the  following 
dimensions  : 

(1)  7  ft.  by  6  ft.  (2)  13*  ft.  by  10  ft. 

(3)  22.^  ft.  by  13^  ft.  (4)  5  ft.  4  in.  by  2  ft.  3  in. 

(5)  17  ft.  5  in.  by  8  yd.  2  ft.     (6)  5  yd.  1  ft.  by  4  yd.  2  ft. 

(7)  12  yd.  2  ft.  by  5  yd.  1  ft. 

(8)  6  yd.  2  ft.  3  in.  by  2  yd.  1  ft.  5  in. 

(9)  7  yd.  2  ft.  by  6  yd.  2  ft.  6  in. 

Find  the  area  of  the  squares  whose  sides  have  the 
following  lengths  : 

(10)  5ivd.  (11)     37^  yd.  (12)     17?  ft. 
(13)    29Ht.            (14)     9  ft.  7  in.        (15)     3  ft.  4  in. 

'    (16)     7  yd.  1  ft.  5  in.  (17)     15  yd.  2  ft.  3  in. 

Find  the  breadth  of  the  following  rectangles,  having 
given  the  area  and  length  : 

(18)  Area  176  eq.  it.,  length  11  ft- 

(19)  Area  71  sq.  ft.  100  sq.  in.,  length  9  ft.  8  ia. 
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(20)  Area  854  sq.  ft.  84  sq.  in.,  length  97  n.  8  m. 

(21)  Area  1  acre,  length  440  yd. 

(22)  Area  5  acres,  length  276  yd. 

(23)  Area  5  ac.  1  ro.  36  po.,  length  267  yd.  2  ft. 

What  are  the  sides  of  the  squares  whose  areas  are 

(24)  81  sq.  ft.  (25)     256  sq.  ft. 

(26)     1178  sq.  yd.  7  sq.  ft.  (27)     33  ac.  4305  sq.  yd.  ? 

(28)  A  rectangular  field  is  225  yards  iu  length  and  120 
yards  in  breadth  ;  what  will  be  the  length  of  a  straight  path 
from  corner  to  corner  ? 

(29)  A  rectangular  field  is  300  yards  long  and  200  yards 
broad ;  find  the  distance  from  corner  to  corner. 

(80)  A  rectangular  plantation,  whose  width  is  88  yards, 
•.ontains  2|  acres  ;  find  the  distance  from  comer  to  corner. 

(31)  What  is  the  length  of  the  diagonal  of  a  square,  whose 
^ide  is  5  inches  ? 

(82)  The  area  of  a  square  is  390625  square  feet ;  what  is 
the  length  of  the  diagonal  ? 

CARPETING  ROOMS. 

226.  If  we  know  the  area  of  the  floor  of  a  room,  we 
i-mow  how  naany  square  inches  of  cai'pet  will  be  requu-ed 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
loidth  of  a  strip  is  known,  we  shall  know  how  much 
irngth  of  cai'pet  will  be  required  to  cover  a  given  sur- 
face. 

For  instance,  if  the  surface   be  162  square  feet,  and  the 
carpet  selected  be  27  inches  wide,  we  reason  thus  : 
162  sq.  ft.  =  162  X  144  sq.  inches ; 
.♦.  length  of  carpet  required  =  — ^^Jl'**  in.  =  864  in. 

==  24  yards. 
Then  we  find  the  cost  of  24  yards  at  $1.20  per  yard  to  be 
$28.80. 

Examples,  (crxii) 
How  many  yards  of  caipet,    27   inches  wide,   will 
be  required  for  rooms  whose  dimensions  are ; 

(1)  16  ft.  by  13  ft.  (2)  25  ft.  by  12  ft.  6  in. 

(8)  22  ft-  4  in.  by  20  ft.  8  in.    (4)  27  ft.  by  Hj  ft. 
(6)  86  ft.  4  in.  bv  27  fppt  B  in. 
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Find  the  expense  of  car;;>eung  roopis  wiiose  dimen- 
sions are  : 

(6)  18  ft.  b}'  14  ft.  with  carpet  30  inches  wide,  at  SI  a  yd. 

(7)  22  ft.  by  lo|  ft,,  with  carpet  27  inches  wide,  at  ftl.80 
a  yard. 

(3)  29  ft.  9  in.  by  23  ft.  6  in.,  with  cai-pet  a  yard  wide,  at 
$l!08  a  yard. 

(9)  34  ft.  8  in.  by  13  ft.  3  in.,  w:'th  carpet  f  yard  wide,  at 
3s.  4-1(1.  a  yard. 

PAPERING  THE  WJLLS  OF  A  ROOM. 

227.  To  find  irbe  quantity  of  paper  required  to  cover 
me  wall  of  a  room,  we  find  the  area  of  the  surface  of  the 
wall  by  taking  the  product  of  the  measures  of  the  length 
a  lid  breadth  of  that  wall,  the  latter  being  the  same  as 
ihe  lieight  of  the  room.  Hence  we  shall  find  the  area 
of  the yb?fr  walls  of  the  room  if  ice  take  the  measure  of 
ihe  compass  of  the  room  and  multiply  it  by  the  measure  of 
the  height. 

By  the  compass  of  a  room  we  mean  the  length  of  a 
string  stretched  tight  on  the  floor,  going  all  round  the 
room. 

Doductions  for  doors  and  wmclows  and  fireplace  must 
be  made  in  practice. 

Suppose  then  we  have  to  find  how  much  paper  is  re- 
quired for  the  walls  of  a  room,  whose  length  is  22  ft.  3 
in.,  breadth  17  ft.  4  in.  and  height  9  ft.  6  in. 

We  first  find  the  compass  of  tlie  room  tlius  : 
ft.     in. 
22  .  3 
17  .  4 


o„      „  /-  dimensions  of  the  four  sides. 
17  .  4,1 


79  .  2     compass  of  the  room. 
To  get  the  area  of  paper  required,  we  multiply  the 
measure  of  the  compass  of  the  room  by  tlie  measure  of 
the  height,  thus  : 
area  =(9.^  X  79,V)  sq.  ft.  =  ^-~~  sq.  ft.  =  752,^  sq.  ft. 
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Note. — Papers,  like  carpets,  are  sold  in  stiips,  and  if 
we  know  the  width  of  a  strip  we  shall  know  how  many 
feet  in  length  wiU  be  reqnii-ed  to  cover  a  given  surface. 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide, 

length  of  paper  required  ={75V^^i^)  ft.=  ^^^  ^^  =451ifk. 
Examples,    (cxxiii) 

How  many  square  feet  of  paper  will  be  requu-ed  for 
rooms  whose  dimensions  are  : 

(1)  Length,  19  ft.  ;  breadth,  16  ft. ;  height,  9  ft.? 

(2)  Length,  24i  ft. ;  breadth,  18 J  ft. ;  height,  10  ft.  ? 

(3)  Length,  25  ft.  7  in. ;  breadth,  19  ft.  4  in. ;  height, 
9  ft.  9  in.  ? 

<4)  Length,  23  ft.  5  in.;  breadth,  18  ft.  7  in.;  height, 
9  ft.  6  m.? 

Find  the  expense  of  papering  rooms  whose  dimen- 
sions are  : 

(5)  Length,  18  ft. ;  breadth,  14  ft.  ;  height,  8  ft. ;  with 
paper  16  inches  wide,  at  20  cents  a  yard. 

(6)  Length,  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft.; 
with  paper  20  inches  wide,  at  10  cents  a  yard. 

(7)  Length,  30  ft.  8  m.;  breadth,  26  ft.  5  in.;  height,  10ft. 
6  in.;  with  paper  2  ft.  wide,  at  8d.  a  yard. 

(8)  Length,  26  ft. ;  breadth,  21  ft.  ;  height,  10  ft. ;  with 
paper  20  inches  wide  at  9d  a  yard,  allowing  for  a  fireplace 
which  is  6  ft.  3  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4^  ft.. 
and  two  windows  each  6  ft.  by  Sh  ft. 

Mis'^eilaneous  Examples-    (cxxIt) 

(1)  Find  the  cost  of  varnishing  the  floor  of  a  room  14  ft. 
4  in.  broad,  and  15  ft.  6  in,  long,  at  20  cents  per  square  yard. 

(2)  What  will  it  cost  to  pave  an  area  146  ft.  9  ta.  long  and 
88  ft.  9  in.  broad,  at  36  cents  per  square  yard  ? 

(3)  The  area  of  a  gquare  garden  is  4  roods  1  pole  29  sq. 
yd.  6^  sq.  ft.;  find  the  length  of  its  side. 

(4)  Find  the  length  of  the  side  of  a  square  whose  area  is 
1  ro.  26  po.  28  sq.  yd.  4^  sq.  ft. 

(5)  Find  the  expense  of  turfing  a  plot  of  ground,  -which  is 
40  yd.  long  and  100  ft.  wide,  with  tiirfs  each  a  yard  in 
length  and  1  ft.  in  breadth  ;  the  turfs,  when  laid,  costing 
6ii.  9d.  per  linudred. 


HtEASHREMSNT    OF   AREA. 


269 


(6)  A  sqnare  room,  whose  floor  measures  32  sq.  yd.  Isq.ft., 
fB  11  ft.  6  in.  in  height :  find  the  expense  of  whitewashing 
its  ceiling  and  walls  at  5  cents  per  square  yard. 

(7)  It  costs  ^99  to  cover  the  floor  of  a  room  8^  yd.  long 
by  6f  yd.  wide,  with  carpet  2  ft.  wide.  Find  the  price  of 
the  carpet  per  yard. 

(8)  If  the  cost  of  papering  a  room  8|  yd.  long  and  6|  yd. 
wide,  with  paper  2  ft.  wide  at  4d.  per  yard,  be  £2.  19s.  8d.. 
find  the  height  of  the  room. 

(9)  A  rectangular  field,  whose  length  is  997  yd.  1  ft.,  con- 
tains 12  acres,  4087  sq.  yd.  1  sq.  ft.  Find  the  breadth  of 
the  field. 

(10)  How  many  acres  are  there  m  a  square  field  each  side 
of  which  is  330  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  its  height  10  ft. 
6  in.,  and  the  area  of  the  floor  is  ^  of  the  area  of  the  four 
walls.     Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  ofif  a  board,  which  is  6^ 
inches  broad,  that  the  area  may  contain  a  square  foot  ? 

(18)  What  is  the  expf^nse  of  papering  a  room  4  yd.  6f  in. 
long,  8  yd.  11^  in.  wide,  and  3  yd.  1  ft.  high,  with  paper 
haK  a  yard  wide,  at  12  cents  a  yard  ? 

(14)  How  many  stones,  each  2  feet  long  and  15^  inches 
wide,  would  be  required  to  pave  a  square  courtyard,  whose 
Bide  is  124  feet  ? 

(15)  What  is  the  cost  of  papering  a  room,  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  f  yd.  wide,  at  12^  cents 
a  yard  ? 

(16)  Find  the  cost  of  papering  a  room  21  ft.  long,  15  ft. 
wide,  and  12  ft.  high,  with  pape)  2^  ft.  wide,  at  15  ceuta  a 
yard,  allowing  for  a  door  7  ft.  high  and  3  ft.  wide,  2  win- 
dows each  5  ft.  high  and  8  ft.  wide,  and  a  paneihng  2  feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a  rectangular  field  is  572 
yards,  and  the  area  of  the  field  is  50  acres  2  ro.  32  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectangular  field,  300  yards  long  and  150  broad,  is 
separated  into  4  equal  parts  by  2  bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  will  each  port  be,  and  what 
will  be  the  area.covered  by  the  trees  ? 

(19)  A  room,  whuse  height  is  11  Feet,  and  length  twice  its 
breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  lour 
walls  ;  how  many  yards  of  gilt  moulding  will  be  requii'ed  ? 
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(20)  What  will  be  the  cost  of  painting  the  walls  and 
eeilmg  of  a  room,  whose  height,  Jength,  and  breadth  are  12  ft. 
6  in.,  27  ft.  4  in.,  and  20  ft.  respectivelyp  at  36  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carpeting  a  roora  16  ft.  9  in. 
long  and  13  ft.  4  in.  broad,  with  carpet  27  inches  wide,  at 
96  cents,  per  yard . 

(22)  Find  the  cost  of  carpeting  a  room  10  yd.  2  ft.  long 
and  7  yd.  1  it.  broad,  with  carpet  ^  yd.  wide,  at  $1.08  a  yard. 

(23)  If  the  cost  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  8«.  a  yard,  be  ^19.  16s.,  find  the  width 
of  the  carpet. 

(24)  How  many  flag-stones,  each  5-76  ft.  long  and  4'16  ft. 
wide,  are  requisite  for  paving  a  cloister,  which  incloses  a 
rectangular  court  45-77  yd.  long  and  41-93  yd.  wide,  the 
cloister  being  12*45  ft.  wide  ? 

XXXIV  Measurement  of  Solidity. 

228-  The  Unit  of  Measiu-ement,  by  which  we  mea- 
sure the  Vohime  of  a  SoHd  body  or  the  Capacity  of  a 
vessel,  is  derived  from  the  Unit  of  Length.  Thus,  if 
we  take  an  inch  as  the  unit  of  length,  and  construct  a 
cube,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  be  the  number  of 
times  it  contains  this  unit. 

£29,  Let  ABDC  be  a  rectangle,  and  let  the  side  AB 
be  4.  inches  in  length,  and  the  side  AG  3  inches  in  length, 
A  B 


E 
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Then  ABCD  will  contain  12  square  inches.  (Art.  225. ) 

Now  suppose  we  construct  a  number  of  blocks  oi 
wood,  perfect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  side  of  the  squares  in  ABDC; 
and  then  place  another  of  the  blocks  on  the  top  of  each 
of  the  first  set ;  and  so  on  till  we  have  piled  up  5  layers. 
Then  we  shall  have  constructed  a  rectangular  sohd, 
whose  length  is  4  inches,  breadth  3  inches,  and  depth 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  this  soKd  we 
estimate  in  the  following  way :  for  each  of  the  squares 
in  ABDC  we  shaU  have  a  pile  of  5  cubic  inches  :  there- 
fore the  number  of  cubic  inches  in  the  sohd  will  be 
5  X  12  or  60. 

Hence  we  obtain  the  following  Eule  : 

To  find  the  cubic  content  of  a  rectangular  solid,  find 
the  continued  product  of  the  measures  of  the  length, 
breadth,  and  thickness,  and  the  result  is  the  measure  oi 
the  cubic  content. 

Ex.  (1).  Find  the  cubic  content  of  a  rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4  ft.,  and 
thickness  8  ft. 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  cubic 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  ==  47  X  4  X  3  ==  564 ; 
.•.  the  cubic  content  is  564  cubic  feet. 

Ex.  (2).  What  is  the  ctibic  content  of  a  room  whose 
length  is  22  feet  6  in.,  breadth  18  it.  3  in.,  and  height 
10  feet  ? 

Cubic  content  =  (22^  X  ISi  x  10)  cubic  ft., 

Ex,  (8).  A  rectangular  sheet  of  water,  of  uniform 
dei)th,  is  430  yards  long,  270  yaids  broad,  and  coataina 
7314800  cubic  feet  of  water;  what  is  its  depth? 

Reducing  the  lenjrth  and  breadth  to  feet, 

Area  of  surface  =  (480  X  3  X  270  X  8)  sq.  ft.  ; 
-.  ^«pth  = I8A4100-  -  ft   —  7  ft 
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Examples-    (cxxv) 

Find  the  cubic  content  of  tl  e  rectangular  solids  whose 
dimensions  aore 

(I)  8  ft.,  7  ft.,  6  ft .  (2)  lui  ft.,  Si  ft.,  6i  ft. 
(8)  5  ft.  6  in.,  4  ft.  8  in.  .3  ft.  7  in. 

(4)  11  ft.  8  in.,  9  ft.  10  in.,  7  ft.  5  in. 

(5)  6  yd.  2  ft.  4  in.,  8  yd.  1  ft.  7  in.,  4  ft.  11  in. 

( 6)  How  many  bricks  will  be  required  to  build  a  wall  75 
ft.  long,  6  ft.  high,  and  18  inches  thick  ;  each  brick  being 
9  inches  long,  4^  inches  wide,  and  B  inches  deep  ? 

(7)  A  lake,  whose  area  is  45  acres,  is  covered  with  ice  3 
inches  thick  ;  find  the  weight  of  the  ice  in  tons,  if  a  cubic 
foot  of  ice  weigh  920  oz.  avoird. 

(8)  If  500  men  excavate  a  basin  800  yd.  long,  600  yd. 
wide,  and  40  yd.  deep  in  4  months,  how  many  men  will  be 
required  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
and  50  yd.  deep  in  6  months  ? 

(9)  A  square  block  of  stone,  2  ft.  in  thickness,  is  in  cubic 
content  6  cub.  ft.  24  in. ;  what  is  the  length  of  its  edge  ? 

(10)  "What  weight  of  water  will  a  rectangular  cistern  con- 
tain, the  length  being  4  ft.,  the  breadth  2  ft.  6  in.,  and  the 
depth  8  ft.  3  in.,  when  a  cubic  foot  of  water  weighs  1000  oz.  ? 

(II)  A  blo'ck  of  stone  is  4  ft.  long,  2^  ft.  broad,  and  1.^  ft. 
thick  ;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  stone. 

(12)  A  cubic  foot  of  water  weighs  1000  oz.  Find  the 
length  of  the  side  of  a  cubic  vessel  whose  contents  (water) 
weigh  4  tons  12  cwt.  3  qr.  10  lb.  7  oz.    (112  lbs.  =  1  cwt.) 

(13)  If  120  men  can  make  an  embankment  f  of  a  mile 
long,  80  yards  wide,  and  7  yards  high,  in  42  days,  how  many 
men  would  it  take  to  make  an  embankment  1000  yards 
long,  86  yards  wide,  and  22  feet  high,  in  30  days  ? 

(14)  A  rectangular  cistern,  9  feet  long,  5  ft.  4  in.  wide,  and 
2  ft.  8  in.  deep,  is  filled  with  hquid  which  weighs  2520 
pounds.  How  deep  must  a  rectangular  cistern  be,  which 
will  hold  3850  pounds  of  the  same  liquid,  its  length  being  8 
feet,  and  its  width  6  feet  6  inches  ? 

(15)  Find  the  cost  of  making  a  road  110  yards  in  length, 
and  18  ft.  wide  :  the  soil  being  first  excavated  to  the  depth 
of  1  ft.,  at  a  cost  of  Is.  per  cubic  yard  :  rubble  being  then 
laid  8  inches  deep,  at  Is.  per  cubic  yojd,  and  gravel  placed 
on  the  top.  9  inohes  thick,  at  2«.  M.  per  cubic  yard. 
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(1)  Find  a  number  bucIi  that  if  it  be  added  twenty -thre? 
times  to  37601  the  sum  will  be  4020.^ 

(2)  A  person  bouglit  500  yards  of  cloth  at  S3. 20  per  yard 
and  retailed  it  at  ^o.35  per  j-ard  ;  what  was  his  jn-ofit  ? 

(3)  Find  the  H.  C.  F.  of  372,  837,  248 ;  and  arrange  tht 
tlu'ee  fractions  I,  |^,  ff  in  order  of  magnitude. 

(4)  A  solilier  takes  7920  paces  in  a  march  of  3J  miles ; 
find  his  kugth  of  pace. 

(5)  Di%dwe  93C6  farthings  into  an  equal  niunber  of  sover- 
eigns, hall-sove.eigns,  hall'-crowna  and  farthings. 

(6)  Divide  -14  by  7,  140  by  .07  and  -014  by  7000 ;  add  the 
results  together,  aud  tui-u  tho  decimal  into  a  vulgar  fraction. 

(7)  Simplify  the  expression  7*57  X  30  —  2-345. 

(8)  The  polar  diameter  of  the  earth  is  41 707796  feet ;  re- 
duce  this  to  miles. . 

(9)  If  t-^legraph  posts  are  placed  66  yards  apart,  and  a 
train  passes  one  in  every  3  seconds;  how  many  miles  an 
hour  is  the  train  rimniug  ? 

(10)  If  a  person  spends  in  foiur  mouths  as  much  as  he 
earns  in  three,  how  much  can  he  lay  by  annually,  supposing 
that  he  earns  $420  every  six  months  ? 

(11)  How  many  steps  does  a  man  whose  length  of  pace  is 
32  inches  take  in  4|  miles? 

(12)  Di\"ide  $13230  between  2  men,  so  that  one  may  re- 
ceive a  third  as  much  again  as  the  otlier. 

(13)  Divide  tW  ~  7 V  ~"  "5^  by  |  +  ^^  -  /^;  and  express 
the  result  as  a  decimal. 

(14)  Find  the  value  of 

(3i -2-^)^1  of  f 

and  express  the  result  as  a  decimal. 

(15)  Siraphfy   the  expression  1*3  X  (2-4  +  7-5)  +  2-364- 
1-697. 

(16)  Reduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
fraction  the  result  is  of  3  acres. 

(17)  A    is  to  receive    §1.25  a  day   every    day  he  works, 
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and  to  foi-feit  $-80  every  day  he  is  idle.  At  the  end  of 
76  days  his  wages  amount  to  |>69.16  ;  how  many  days 
was  he  idle  ? 

(18)  If  24  men  can  do  a  piece  of  w^rk  in  12  days  of  10 
iioiu-8  eacl),  how  many  men  can. do  three  times  as  much  in 
lU  days  of  8  hours  each  ? 

(19)  If '3  of  an  estate  is  worth  $7500,  what  is  the  value  of 
•48  of  tiie  estate  ? 

(20)  A,  B,  and  C  start  on  a  tour,  each  with  $200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.  When 
they  return,  A  has  S37.50,  B  S50.82,  and  0  $16.71.  What 
ought  A  and  B  to  pay  G  to  settle  their  accounts  ? 


(21)  Find  the  value  of 

ii-l-i*j     t;     14  X  a     16 

and  reduce  to  its  lowest  terms  |||f. 

(22)  Express  as  vulgar  fractions  in  the  lowest  terms 
24-0025  and  -0008125  ;  and  divide  1-1214  by  6-34  and  1121-4 
by  -534. 

(23)  What  fraction  is  7  cwt.  4  lb.  of  3 tons  1  qr.  (long  ton)  ? 
t£ow  often  must  one  go  round  a  square  field  of  10  acres  to 
1  un  1  mile  ? 

(24)  A  gunboat's  crew,  consisting  of  a  lieutenant,  a  gun- 
ner, and  15  seamen,  captured  a  prize  worth  .£399.  7s.  ;  the 
lieutenant's  share  is  10  times  and  the  gunner's  share  3  times 
as  much  as  that  of  each  seaman.  What  is  the  value  of  each 
person's  share  ? 

(25)  Extract  the  square  root  of  167-9616,  and  of  ,Wt« 

(26)  A  clock  which  loses  4  nainutes  in  12  hours  is  10  min- 
utes fast  at  midnight  on  Sunday.  What  o'clock  will  it  indi- 
cate at  G  o'clock  on  Wednesday  evening  ? 

(27)  The  distance  between  two  wickets  was  marked  ou* 
for  22  yards,  but  the  yard  measure  was  ^^  of  an  inch  too 
short ;  what  was  the  actual  distance  ? 

(28)  What  is  the  difference  between  simple  interest,  com 
pound  interest,  and  discount  ?  Find  the  difference  between 
the  simple  interest  and  the  true  discount  on  $1900  for  1^ 
years  at  8  per  cent. 

(29)  What  is  the  present  worth  of  a  bill  of  8170  due  in  4 
mo^.,  reckoning  money  at  6*^  per  annum  ? 
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(30)  Find  the  interest  on  §SSO  for  Ij  years  at  4^l)er  cent., 
and  the  discount  on  $929.50  for  2^  years,  at  23  per  cent. 


(31)  SimpUfy 


(u 


3 

"^  14/        ^ 
1  I     3_     .      i    •     14 


bI    3f-of7 


1-01015 

(32)  Find  the  vnlgar  fraction  equivalent  to   -  — t^ — 

(00)  Which  is  the  better  investment,  the  o^x  per  cents,  at 
91,  or  tlie  4  per  cents,  at  103 '? 

How  inucli  must  a  man  invest  in  tlie  foriuer  that  he  maj- 
have  a  yearly  income  of  #4851,  after  paying  an  income  tax 
•.••f  2  cents  in  the  dollar  ? 

(34)  Two  ships  get  under  weigh  at  tlie  same  time  for  the 
;  amc  port,  distant  1200  nailes  ;  the  faster  v(3ssel  averages  10 
knots  an  hour,  and  arrives  at  the  port  a  day  and  a  half  before 
the  other  ;  what  will  the  latter  vessel  average  an  hour  ? 

{35)  Divide  $87.50  between  two  men,  so  that  one  may 
receive  half  as  much  again  as  the  other. 

(86)  A  man  has  §3430  stock  in  the  3^  per  cents,  at  83^  ; 
when  the  stock  risi^s  2  per  cent,  he  transfers  his  capital  to 
the  4  per  cents,  at  08  ;  find  the  alteration  in  his  income. 

(37)  The  weight  of  the  water  contained  in  a  rectangular 
cistern  8  ft.  loiig,  7  ft.  wide,  is  93|  cwt.  If  a  cnhic  foot  of 
water  weigh  lOoO  oz.,  find  the  depth  of  water  in  the  cistern. 

(38)  If  $3  is  the  discount  off  S333  for  2  mos.,  what  was 
the  rate  per  cent.  ?  What  shovald  be  tlio  chscount  off  $338 
for  1  year  ? 

(39)  The  height  of  a  tower  on  a  river's  bank  is  55  feet,  the 
length  of  a  line  from  the  top  to  the  opposite  bank  is  78  feet; 
what  is  the  breadth  of  the  I'iver  ? 

(40)  How  many  yards  of  matting  24  feet  broad  will  cover 
a  floor  that  is  27'3  feet  long  and  20"16  feet  broad  ? 


(41)  Sim.plify  the  fraction 

Uofll— ^of  1^  2_ 

_3£         ^         "^17 
2      "•"   11^ 
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^(42)  If  I  of  1^  of  an  estate  be  worth  S300,  what  will  be 
21-      . 
the  value  of  -j-  of  the  estate  ? 

43.  Of  an  electric  cable  ^  rests  on  the  bottom  of  the  sea, 
tV  hangs  in  the  water,  and  23-i|  yards  are  employed  on 
land :  what  is  the  length  of  the  cable  ? 

(44)  Extract  the  cube  root  of  I677721G. 

(45)  At  what  price  must  an  article,  which  cost  15s.,  be 
sold  so  as  to  gain  10  per  cent.  ? 

(46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  750,  and  at  Sheerness  40-1.  A  ship  is  com- 
missioned, wliose  complement  is  490  seamen.  How  many 
mxist  be  drafted  from  each  i)lace  so  as  to  taks  an  equal  pro- 
portion ? 

(47)  (a)  Find  the  difference  between  the  simple  and  com- 
pound interest  of  ^416. 66|  for  2  years  at  8  per  cent. 

(6)  Find  the  rate  of  interest,  when  the  discount  on  6211.60 
due  at  the  end  of  li  years  is  ^:  7.G0. 

(48)  What  sum  will  amount  to  $3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

(49)  The  length  of  a  rectangular  field  which  contains  4  ac. 
3  ro.  14  po.  26^  sq.  yd.  is  260  yd.  1  ft.  4  in.,  what  is  its 
breadth  ? 

(50)  A  room  is  14  ft.  3  in.  high,  20  ft.,  wide,  24  ft.  long, 
what  will  it  cost  to  paper  it  with  paper  2|  ft.  wide,  whose 
price  11 5^^.  per  yard ;  allowing  8  ft.  by  5  ft  3  in.  for  each  ol 
four  doors,  10  ft.  by  6  ft.  8  in.  for  each  of  two  windows,  and 
■'3  ft.  6  in.  b}'  5  ft.  for  a  fireplace  ? 


(51)  SimpUl'y  the  fraction 
3—^ 

3  + 


3+^^     2+. 


3-1         2-i 

(52)  Find  tht      'ue  of 

•0(13  ot  ^1  5s.  +  -OBy  of  ^5  -  '8  of  2s.  Sd. 

(53)  If  f  of  the  cargo  of  a  ship  be  worth  $16000,  what  will 
be  the  value  of  t  of  ^  of  the  remainder  ? 

(54)  A  can  mow  5  acres  of  grass  in  3  days,  B  1  acres  in 
9  days,  Cll  acres  in  12  days:  in  how  many  days  can  they 
;r,-rt"'-r  mow  121  acres? 
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(65)  A  watch,  wliicli  is  5  m.  40  s.  fast  on  Monday  at  noon, 
is  2  m.  51  s.  fast  at  midnight  on  the  tollowing  Sunday :  what 
did  it  lose  in  a  day  ? 

(56)  The  rent  of  a  farm  is  !^720,  and  the  taxes  ai-e  142 
per  cent,  on  the  rent :  lind  the  amount  of  rent  and  taxes 
together  ? 

(57)  Three  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a  manner  that  the  first  pays  i-  of  the 
whole,  and  the  second  |  of  what  the  first  pays,  jind  the  third 
pays  the  remainder,  which  is  S2.50 :  what  is  the  amount  of 
the  biU? 

(58)  If  an  income  of  ^1200  pays  .?  1 8  for  income  tax,  how 
nauch  must  be  paid  on  an  income  of  $750  when  the  tax  is 
half  as-much  again  ? 

(59)  A  invests  $552  in  the  3\  per  cents,  when  they  are  at 
92 ;  B  invests  S079  in  the  3  per  cents,  when  t.hey  are  at  97i 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a  room,  the  dimen- 
sions of  which  are  21  feet  Ion  j,  15f  feet  wide,  a*-  -12,^  cents 
per  square  yard  ? 


(61)  Simplify: 

^    -t-    .).,;  •>:j      \         _     I    -^l  i.  -^1  1    \  .iOi 

1-4U5 


l4i  +  5i  +•    m)  "^  \  2|      ■    Sfyj 


(62)  A  regiment  marching  S^  miles  an  hour  makes  110 
steps  a  minute  :  what  is  the  length  of  the  step  ? 

(63)  How  long  would  a  colmnn  of  men,  extending  3420 
feet  in  length,  take  to  march  through  a  street  a  mile  long  at 
the  rate  of  58  paces  in  a  minute,  each  pace  being  2^-  feet? 

(64)  A  street  being  850  feet  long,  and  the  width  of  the 
pavement  on  each  side  being  5  feet  3  in.  find  the  cost  of  pav- 
ing it  at  37;^  cents  a  square  foot? 

(65)  Two  pipes  together  fill  a  cistern  in  1  horn*:  one  of 
them  alone  iills  it  in  1,V  hour.  How  long  will  it  take  the 
other  to  fill  it  ? 

(66)  How  many  hours  a  day  must  42  boys  work,  to  do  in 
15  days  what  27  men  can  do  in  28  days  of  10  hours  long ;  the 
work  of  a  boy  being  half  that  of  a  many  ? 

(07)  At  what  rate  will  the  simple  interest  on  $125  amount 
to  §13.12A  in  1^  years  ? 

(68)  What  principal  will  give  $016  simple  interest  in  5\ 
years  at  G|  per  cent.  ? 
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(69)  A  log  of  timber  is  18  feet  long,  1  foot  i  inches  wdo, 
and  15  inches  thick.  If  a  piece  containing  2h  solid  feet,  bo 
cut  off  the  end  of  it,  what  length  mil  be  left  ? 

(70)  If  8  guineas  be  expended  in  purchasing  Brussek 
carpet,  f  yd.  wide,  at  3s.  6c?.  a  yd.,  for  a  room  20  ft.  long 
and  16  ft.  9  in.  broad ;  how  much  of  the  floor  will  remain 
uncovered  ? 


(71)  Simplify  2?  +  gj    : 

f                 -06 

1+1         "      •^ 

2  +  \ 

(72)  Find  the  value  of 

•02  of  £1  +  -03  or 

■  7s.  6cL  +  014  01  2..-  del. 

(73)  Extract  the  square  root  of  30712' 5625  of  -VuV;  ^^nd 
of  000000133225. 

(74)  A  bankrupt  owes  §7850,  and  pays  37^  cents  in  the 
dollar ;  how  much  did  his  creditors  jointly  lose  ? 

(75)  If  1-4  men  can  mov/  35  acres  of  grass  in  6  days  of  10 
iiours  each,  in  liow  many  days  of  12  hours  eacli  can  3  men 
mow  24  acres "? 

(76)  If  9  men  or  16  women  could  do  a  piece  of  work  in 
14-1  days,  in  vv'hat  time  would  7  men  and  9  women  do  it, 
working  together  ? 

(77)  Divide  S2849  among  A,  B,  and  C,  in  the  proportion 
of  -7,  -28,  and  ^056. 

(78)  The  mathematical  discount  on  a  sum  of  money  fof 
2  years  is  ';1'3G0;  the  interest  ou  the  same  sum  for  the  sama 
time  is  >400  :  find  the  sum  and  the  rate  percent. 

(79)  Find  the  gain  or  loss  per  cent.,  in  bujHng  oranges  at 
S2.50  per  hundred  and  selHng  them  at  8  for  S2  cents. 

(80)  What  will  be  the  cost  of  papering  a  room  21  ft.  long 
by  15  ft.  broad  and  11  ft.  liigh,  which  has  two  windows  each 
9  ft.  high  and  3  ft.  wide,  a  door  7  ft.  high  and  3  ft.  6  in. 
wide,  and  a  fire  place  4  ft.  liigh  by  4  ft.  6  in.  wide,  with 
paper,  2  ft.  3  in.  -uide  at  9s.  a  piece  ;  the  price  of  putting  it 
on  being  &d.  per  piece,  and  each  piece  contaming  12  yards  ? 


(81)  Simplify 

(1)  2-i-l 


4^-2|  +  l".^V 
(2)  (3-71  -  1  J  S)  X  7-03 


35J 
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(82)  A  man  owns  ^'g  of  a  mine,  and  sells  -1351  of  his 
share  ;  what  fraction  of  the  mine  has  he  left  ? 

(83)  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and  C 
can  do  it  in  12  days,  and  A,  B,  and  C  can  do  it  in  6  days. 
In  how  many  days  can  A  and  C  do  it  ? 

(84)  A  clock  which  gains  7i  minutes  in  24  hours  is  12 
miniites  fast  at  midnight  on  Sunday.  What  o'clock  wiU  it 
indicate  at  4  o'clock  on  Wednesday  afternoon  ? 

(85)  Gunpowder  being  composed  of  33  parts  of  nitre,  7 
of  charcoal,  and  5  of  sulphur  ;  find  how  naany  pounds  of 
each  will  be  required  to  make  30  lbs.  of  powder, 

(86)  What  is  the  difference  between  Interest  and  Dis- 
count ?     Wliicb  of  the  two  is  greater  ? 

Find  the  dilTerence  between  the  Interest  and  Discount  on 
$1639  for  4^  mos.  at  &^i  per  cent. 

(87)  Find  tlie  difference  between  the  true  and  bank  dis- 
counts on  a  note  of  $10400  due  in  six  months,  (days  of  grace 
included)  at  8%  per  annum. 

(88)  i  of  A's  stock  was  destroyed  by  fire,  |  of  the  re- 
mainder was  injured  by  water  and  smoke  ;  he  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He  realizsd  $1155.  What  did  he  lose 
by  the  fire. 

(89)  Having  given  that  the  weight  of  a  cubic  foot  of  water 
is  1000  oz.,  and  that  the  imperial  gallon  contains  277*274 
cubic  inches,  find  the  weight  of  a  pint  of  water. 

(90)  A  room  is  22  ft.  6  in.  long,  20  ft.  3  iu.  wide,  and  10 
ft.  9  in.  high.  Find  the  cost  of  carpeting  the  room  at  $1.20 
a  square  yard,  and  of  papering  the  wails  at  20  cents  a  square 
ya^d. 


(91)  Simplify: 

•004  -=-  -0005 


2-423  4-  3-576  +  2-0001911 

(92)  The  quotient  in  a  division  question  equals  six  time.s  the 
divisor,  and  the  divisor  equals  six  times  the  remainder ;  the 
three  amount  together  to  516  ;  find  the  dividend. 

(93)  Add  together  -60625  of  £1  -f-  -142857  of  Us.  lO^d., 
and  ?|  of  ^  of  £S.  5».  Id.,  and  express  the  result  as  the 
decimal  of  27  shillings. 

(94)  A  clock  g&ina  8\  minntes  s  day ;    how  mast  the 
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hands  be  placed  at  noon  so  as  to  point  to  true  time  at  7h. 
80  m.  P.M.  ? 

(95)  A  person  invests  S750  at  simple  interest,  and  at  the 
end  of  3  years  and  8  months  he  finds  that  he  possesses 
$956.25  ;  at  what  rale  per  cent,  per  au.  was  his  profit  ? 

(96)  A  person's  half-yearly  income  is  derived  ft-om  the 
proceeds  of  $4550  at  a  certain  rate  per  cent.,  and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $453. 
Determine  the  rates. 

(97)  What  will  be  the  cost  of  enclosing  a  rectangular  gar- 
den, 90  yd.  long  and  30  yd.  2  ft.  3  in.  broad,  v/ith  a  wall 
8  ft.  4  in.  high,  at  the  rate  of  $1.20  per  superficial  square 
yard .'' 

(98)  A  person  invests  ^10000  in  8  per  cents,  at  75,  and 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a  dividend  of  £8  per 
share.     Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  its  being  drawn  up  2,  3,  4,  5  or  6  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

(100)  If  $40  is  a  proper  discount  o£f  $360  for  8  months, 
what  should  be  the  12  naonths'  interest  on  $360  ? 


(101)  Multiply  57875  by  729819,  with  three  lines  of  multi- 
plication,  and  divide  123466  by  63,  using  short  division. 

(102)  A  French  metre  =  1*0936  of  a  yard,  and  a  centi- 
metre is  the  hundred  part  of  a  metre.  Find  a  centimetre 
in  decimals  of  an  inch  to  4  places. 

(103)  A  and  B  can  do  a  piece  of  work  in  4  days,  B  and  G 
in  5f  days,  and  A  and  0  in  4f  days.  In  what  time  can  each 
do  the  work  separately  ? 

(104)  M  starts  from  0  and  travels  towards  D  at  a  rate  of 
6  miles  per  hour;  two  hours  afterwards  N  starts  from  C, 
and  going  10  miles  per  hour  reaches  D  4  hours  before  M. 
Find  the  distance  from  C  to  D. 

(105)  Find  the  simple  interest  on  $2733^  at  4  percent,  for 
3  years  and  9  months ;  and  determine  what  sum  wiU  amount 
to  $926.10  in  3  years  at  5  per  cent,  compound  interest. 

(106)  Find  the  difference  between  the  discount  on  $1622.60 
for  14  months  at  7  per  cent,  per  ann.  and  the  interest  on 
$1760  for  16  months  at  6  per  cent,  per  ann. 

(107J  A  women  buys  a  certain  nnmb^r  of  njiplr^s  ai  8  s 


penny,  and  tbe  same  number  at  2  a  penv,y  ;  she  then  mixes 
them  aud  sells  them  at  6  for  twopence.  How  much  does  she 
gain  or  lose  per  cent. 

(108)  A  person,  by  disposing  of  goods  for  $182,  loses  9  per 
cent.  What  ought  t'i_ey  to  have  been  sold  at  to  realise  a 
profit  of  7  per  cent.  ? 

(109)  Find  the  cost  of  papering  a  room  14  ft.  5  in.  long, 
18  ft.  7  in  broad,  and  12  ft.  d  in.  high,  with  paper  at  14|  cents 
per  square  yard.  In  tbe  room  are  4  windows  4  ft.  by  3  ft., 
2  doors  6  ft.  6  in.  by  2  ft.  5  in.,  and  a  fireplace  5  ft.  by  4  ft. 

(110)  The  external  dimensions  of  a  box  without  a  lid  are, 
length  4  feet,  breadth  3  feet,  depth  2  feet,'  and  the  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1  inch  ;  if  the 
cost  of  a  cubic  yard  of  the  material  is  9s.,  and  the  cost  o* 
making  the  box  =  xt  of  th©  cost  of  the  material,  what  will 
the  box  cost  ? 


(111)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toU  at  intervals  of  1,  2,  3,  4,  5,  6,  7.  8  seconds 
respectively :  after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 

(112)  Simplify 

4of  ||-|-5i     *      17        lOi       18  °^7|   •  7 

(113)  A,  B,  and  C  are  partners.  A  receives  two-fifths  of 
the  profits,  B  and  G  dividing  the  remainder  equally.  A'b 
income  is  increased  by  .^220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.     Find  the  capital  of  B  and  C 

(114)  A  railway  train  having  left  a  terminus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  same 
terminus  at  I  p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  started,  it  would  not 
have  been  overtaken  till  8  p.m.     Find  the  rates  of  the  trains. 

(115)  A  person  invests  f.'iOOO  in  Turkish  6  per  cent,  stock 
at  80  ;  find  the  rate  of  interest  he  gets  for  his  money. 
When  his  stock  has  risen  to  104  he  sells  out,  and  buys  £20 
railway  shares  at  i'18,  which  pay  dividend  at  the  rate  of  4^ 
per  cent.     Find  the  alteration  in  his  income. 

(116)  If  6  men  and' 2  boys  can  reap  13  aorfls  in  2  days, 
and  7  men  and  6  boys  can  reap  83  acres  in  4  days,  how  long 
will  it  take  2  men  and  2  boys  to  reap  10  acres  ? 
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(117)  1h<:  cn9.t  prico  of  a  book  is  54.75,  expense  of  the 
sale  C  '/•>,  jirolil  24  %  ;  what  is  the  retail  price  ? 

(118)  Show  that  the  simple  interest  on  $025  for  8  momtha 
at  7  %  is  equal  to  that  uu  5>1093.75  at  8  "fo  for  4  months. 

(119)  One  clock  gains  4  minutes  in  12  hours,  and  anotlier 
loses  4  uiiuutes  in  24  hours.  Thej-  are  si  '  right  at  noon  on 
Monday.  Detormiue  t-he  time  indicated  by  each  clock, 
when  the  one  appears  to  have  gained  16J  minutes  on  the 
other. 

(120)  A  rectangular  court  is  50  yards  long  and  30  yards 
broad.  It  has  paths  joining  the  middle  points  of  the  oppo- 
site sides,  of  6  ft.  in  breadth,  and  also  paths  of  the  same 
breadth  running  all  round  it.  The  remainder  is  covered 
with  grass.  If  the  cost  of  the  pavement  be  12^  cents  per 
square  foot,  and  of  the  grass  70  cents  per  square  yard,  find 
the  whole  cost  of  laying  out  the  com"t. 


(121)  How  many  times  does  the  29th  day  of  the  month 
occur  in  400  consecutive  years  ? 

(122)  A  creditor,  agreeing  to  receive  $281.25  for  a  debt, 
hidfc  liiat  he  has  been  paid  at  the  rate  oi  62|  cents  in  the 
doUar;  how  much  was  the  debt? 

(123)  Af  B,  and  0  rent  a  meadow  for  $43.  A  puts  in  10 
horses  for  1  month,  B  12  oxen  for  2  mouths,  and  C  20  sheep 
for  3  months.  How  should  the  expense  be  divided,  if  the 
quantities  eaten  by  a  horse,  an  ox,  and  a  sheep,  dming  the 
same  time,  be  in  the  ratio  of  4,  3,  and  1  ? 

(124)  If  the  price  of  9760  bricks,  of  which  the  length, 
breadth,  and  thickness  are  20  inches,  10  inches,  and  12^ 
inches  respectively,  be  §213.50,  what  will  be  the  price  of  100 
bricks,  which  are  one-fifth  smaller  in  every  dimension  ? 

(125)  How  many  years'  purchase  should  I  give  for  an 
estate,  so  as  to  get  3^  per  cent,  interest  for  my  money  ? 

(126)  How  often  between  11  and  12  are  the  hands  of  a 
clock  an  integral  number  of  minute  spaces  apart  ? 

(127)  A  and  B  walk  a  race  of  25  mUes ;  A  gives  B  45 
nainutes"  start ;  A  walks  uniformly  a  mrile  in  ll  minutes, 
and  catches  B  at  the  20th  milestone :  find  B'e  rate,  and  by 
how  much  he  lost  in  time  and  space. 

(128)  A  debt  is  due  at  the  end  of  4^  months ;  i  is  paid 
immediately,  and  ^  at  the  end  of  3  months ;  when  ought 
the  remainder  to  be  paid  ? 
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(129)  A  man,  by  selling  ont  of  a  8  per  cent,  stock  at  99 
gains  10  per  cent,  on  Ins  investment.  At  what  price  did  he 
buy,  and  what  was  his  inconae,  supposing  that  he  reahzed 
f 15346  ? 

(180)  A  tack  is  8  ft.  long,  5  ft.  4  in.  wide,  4  fi.  6  in.  deep. 
Find  the  number  of  gallons  it  contains,  having  given  that  1 
eub.  ft.  of  water  weighs  1000  oz.,  and  that  a  pir.t  of  water 
weighs  a  pound  and  a  quarter. 


aSl)  Simplify 

1  /_3^      2\       IIS      1\       2     .3 

1\  of  3-^  +  3^  ^    ("13  "  9/  ~  \  3   +  6  J  ■"  3  ^^  8 
of  63. 

(132)  fn  a  dormitoi-y  ^  of  the  boys  are  iu  the  upper 
school,  5  of  the  i-emainder  in  the  middle,  and  the  rest,  8  in 
number,  in  the  lower  ;  find  the  number  in  the  dormitory. 

(133)  The  circumference  of  the  fore-wheel  of  a  carriage  is 
8  feet,  and  that  of  the  hind-'vl'heel  is  10  feet ;  in  what  dis- 
tance ■will  the  fore-wheel  make  100  revolutions  more  than 
the  hind-wheel  ? 

(134)  J  and  B  receive  $1.87^  for  digging  a  garden.  They 
work  at  it  together  for  4i  hours  ;  B  then  left,  and  ^4  finished 
the  work  in  3^  hours.     How  should  the  pay  be  dividt-d  ? 

(135)  What  are  the  two  exact  times  when  the  hands  of  a 
watch  are  equally  distant  from  fig.  III.  1 

(130)  In  how  many  years  will  $320  double  itself,  at  7^ 
per  cent,  simple  interest  ? 

(137)  A  person  invests  the  present  value  of  £2358  due  two 
years  hence  at  4  per  cent,  in  gas-sharts,  which  p;iy  at  the 
rate  of  nine  per  cent. ;  he  gives  £144  for  each  share  ol  £W0  ; 
wiat  is  his  annual  income,  and  what  rate  per  cent,  does  he 
tilake  of  his  money  invested  in  the  gas-shares  ? 

(188)  At  billiards  A  can  give  B  5  points  in  a  game  of  50, 
and  G  10  points  in  60  ;  how  many  points  can  B  give  0  in  a 
game  of  90  T 

(139)  How  much  money  must  one  invest  in  3  per  cent. 
Consols,  when  they  are  at  10  per  cent,  below  par,  in  order 
to  have  an  income  of  .£2000  a  year  ? 

(140)  A  level  reach  in  a  canal,  14  miles  6  furlongs  long, 
and  48  feet  broad,  is  kept  up  by  a  lock  80  feet  long,  12  feet 
broa-1,  and  having  a  fall  of  8  ft.  6  in. ;  how   many  barges 
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might  pass  through  tlie  lock  before  the  water  in  tlie  uppei 
canal  was  lowered  one  inch  ? 


3X  J J. 

(141)  Find  the  vame  of  „t~T1    X   5— -"i  of  So. 67. 
'3  01  J  8  +  T 

(1-12)  ^1  can  do  a  piece  of  work  in  6  days,  which  jd  can 

destioy  in  4.     ^l  has  worked  for  10  days,  during  the  last  5  of 

whicii  J)  has  been  destroying ;  how  many  days  must  A  now 

work  alone,  in  order  to  complete  his  task  ? 

(143)  Two  cisterns  of  equal  dimensions  are  filled  witli 
water,  and  the  taps  for  both  are  opened  at  the  same  time. 
If  ihe  water  in  one  •nill  run  out  in  5  hoiu's,  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  wdl  have  twice  as 
much  w^ater  in  it  as  the  other  has. 

(144)  If  3  men,  4  women,  5  boys,  or  6  girls,  can  perform 
a  piece  of  work  in  60  days,  how  long  wiU  it  take  1  man,  2 
women,  3  boys,  and  4  girls,  all  working  together? 

(143)  Two  trains  start  at  the  same  time  from  London  and 
Edinburgh,  and  proceed  towards  each  other  at  the  rates  of 
30  and  50  miles  per  hour  respectively.  'V\lLen  they  meet,  it 
is  found  that  one  tram  has  run  100  miles  farther  than  the 
other.     Find  the  distance  between  Loudon  and  Edinburgh. 

(146)  Two  persons  buy  respectively  witli  the  same  sums 
into  the  3  and  3^  per  cents.,  and  get  the  same  amount  of 
interest.  The  3  per  cents,  are  at  75  :  at  what  price  are  the 
Stj  per  cents.  ? 

(i47)  Divide  $1986.50  among  A,  B,  and  C,  in  the  propor- 
tion of  2*3,  115,  and  'o'ii  respectively. 

(148)  If  for  a  sovereign  one  can  buy  11  gulden  12  ki-eut- 
zers  or  2o"5  francs,  and  for  one  20fi:anc  piece  9  gulden  20 
ki'eutzers,  how  much  per  cent,  is  gained  by  buying  French 
gold  with  Enghsh  gold  before  buying  German  money  ? 

(149j  Express  69;V  miles  in  metres,  32  metres  being  taken 
to  be  equivalent  to  35  yards. 

(150)  Find  the  cost  of  painting  the  walls  ot  a  square  room 
14  ft.  high  and  18  ft.  long,  with  two  dooi-s  8  ft.  by  4,  and 
three  vv'indows  10  ft.  by  5,  the  amount  saved  by  each  window 
being  £2  16s.  Sd.  What  additional  height  would  increase 
the  cost  by  nine  sliiUings. 


(151)  Stmphfy   |i    +    jiJ-^i  +  ^  +  lof^. 
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(152)  Two  liaee  are  41-06828  inches  and  -0438  of  an  inch 
long  respectively.  How  many  lines  as  long  as  the  latter  can 
be  cat  off  from  the  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(153)  A  and  B  start  to  run  a  race  ;  their  speeds  are  as  17 
to  18.  A  runs  2^  mUes  in  16  min.  48  sec.  ;  B  finishes  the 
course  in  34  miriut'es :  determine  the  length  of  the  course. 

(154)  A  boat's  crew  row  over  a  course  of  a  mile  and  a 
quarter  against  a  stream  which  flows  at  the  rate  of  2  miles 
an  hour,  in  10  minutes.  The  usual  rate  of  the  stream  is  hah 
a  mile  an  hour.  Find  the  time  which  the  boat  would  take 
in  the  usual  state  of  the  river. 

(155)  A  person  pays  one  tax  of  lOd.  in  the  £,  and  another 
of  5  per  cent,  .on  his  income.  His  remaining  income  is  J6646. 
What  was  his  original  income  ? 

(156)  A  man  invested  $14350  in  the  U.  S.  6*6  at  1074  the 
brokerage  being  ^%  ;  what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted? 

(1 57)  A  soldier  has  5  hours'  leave  of  absence :  how  far  may 
he  ride  on  a  coach  which  travels  lU  miles  an  hour,  so  as  to 
retur^  to  the  camp  in  time,  waJiing  at  the  rate  of  5  miles  an 
hour? 

(158)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrive  in  Norwich  and  London  respectively  1  hour  and 
4  hours  after  they  passed  each  other,  show  that  one  travels 
twice  as  fast  as  the  other. 

(150)  When  ^£170  will  purchase  4233  francs,  what  is  the 
course,  of  exchange  between  London  and  Paris  ?  And  if  603 
gold  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
sovereigns,  what  is  the  par  of  exchange  between  London  and 
Paris? 

(160)  A  hollow  cubical  box,  made  of  material  which  is  1-3 
inches  in  thickness,  has  an  interior  capacity  of  50*653  cubio 
feet :  determine  the  length  of  the  outside  edge  of  the  box. 


/  6i  -  4A\ 

(161)  Simplify    (  6|  of  i^l^TY^d 


bS\   .   '"^^ 


(162)  Gold  of  the  value  of  £423267  arrives  from  AnstraJia; 
ivhat  is  its  weight  in  lb.  avoirdupois,  the  price  being  .£3.  Ifii. 
per  oz.  troy  ? 
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(163)  A  can  do  oce-half  of  a  piece  of  work  in  1  hoar,  B 
can  do  ihrfle-fourths  of  the  remainder  in  one  hour,  and  G 
can  finish  it  m  20  minutes  :  how  long  would  A,  B,  and  C 
together  take  to  do  it  ? 

(164)  If  I  pay  $750  now  for  a  debt  of  $771. 09|  not  yet 
payable,  and  money  be  considered  worth  7i  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

(165)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1  of  spirit  to  3  of  water  and 
1  of  spirit  to  4  of  water  :  when  the  contents  are  mixed  in  a 
tumbler,  find  tlio  strength  of  the  mixture. 

(16C)  At  what  per  cent.,  in  advance  of  cost  must  a  mer- 
chant mark  hi?  goods  so  that  after  throwing  off  20  %  of  the 
marked  price  he  may  make  a  profit  of  25  per  cent. 

(167)  A  jnaii  receiving  a  legacy  of  $34510  invested  one- 
half  in  DomiDion  6  por  cents,  at  101,  and  the  other  half  in 
U.  S.  5  per  cents,  at  84^,  paying  brokeragfi  at  ^  %  ;  what 
annual  income  did  lie  secure  from  his  legacy  ? 

(1G8)  A  piece  of  work  must  be  finished  in  36  days,  and  16 
men  are  set  to  do  it,  working  9  hours  a  day  ;  but  after  24 
daje  it  is  found  that  only  three-fifths  of  the  work  is  done.  If 
8  additional  men  be  then  put  on,  how  many  hours  a  day 
will  they  all  have  to  labour,  in  order  to  finish  the  work  in 
time  ? 

(169)  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cavern,  one  is  1"02  inches  longer  than  the  other,  and  the 
shorter  one  increases  in  length  at  the  rate  of  3'014  laches  ia 
a  century.  Find  the  rate  of  increase  of  the  other,  in  order 
that  they  may  be  of  the  same  length  at  the  end  of  125year.s. 

(170)  Two  men  A  and  B,  start  from  Cambridge,  at  4  and 
6  o'clock,  A.M.  respectively,  to  walk  to  London,  a  distance  of 
50  miles;  B  passes  A  at  the  twentieth  milestone,  and  reach- 
es London  at  5  P.M.     When  will  A  arrive  there  ? 


(171)  Find  the  square  root,  of  10747-4689,  and  the  cube 
root  of  189119220. 

(172)  A  person  can  read  a  book  containing  220  pages, 
each  of  which  contains  28  lines,  and  eachliue  on  an  average 
12  words,  in  5^  hours ;  how  long  will  it  tako  him  to  read  a 
book  containing  400  pages,  each  of  which  <•(  ntain?  ^  lines, 
and  each  line  on  an  average  14  words  ? 

fl73)  The  whole  time  ooonpied  by  a  trair.  120  yar'...  king, 
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travelling. at  the  rate  ol  20  milea  an  hotir,  in  crossing  a  bridge 
is  18  seconds;  find  the  length  of  the  bridge. 

(174)  If  20  men,  40  women,  and  50  children  receive 
S4200  among  them  for  seven  weeks'"  work,  and  2  men 
receive  as  much  as  3  women  or  6  children,  what  sum  does  a 
woman  receive  per  week  '? 

(175)  Two  clocks  begin  to  strike  12  together ;  one  strikes 
m  35  seconds,  the-  other  in  25  ;  what  fraction  of  a  minute  is 
there  between  their  seventh  strokes  ? 

(170)  A  speculator  bought  43  shares  in  a  mine  at  35f,  and 
kept  them  till  they  dropped  to  Hi,  when  he  sold  uut  and 
bought  with  the  proceeds  6  per  cent,  railway  stock  at  28  pre- 
mium ;  find  his  annual  iucome  from,  the  latter  investment. 

(177)  Two  clocks  sti-ike  9  together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minntcs  to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  strike  9  together  on  Wednesdaj^  even- 
ing? 

(178)  How  much  ore  must  one  raise,  that  on  losing  ij  in 
roasting  and  j%  of  the  residue  in  smelting,  there  may  result 
506  tons  of  pure  metal  ? 

(179)  If  a  population  is  now  ten  millions,  and  the  births 
are  1  in  20  and  the  deaths  1  in  30  annually,  what  will  the 
population  become  in  5  years  ? 

(180)  There  are  two  rectangular  fields  equal  in  area  ;  the 
sides  of  one  are  945  yards  ami  1344  yards  in  length,  and  the 
! dinger  side  of  the  second  is  1134  yards  ;  what  is  the  length 
of  its  shorter  side,  and  how  many  acres  ai'e  there  in  each 
field? 


(181)  The  masters  of  a  school  are  '0416  of  its  whole  num- 
ber, but  after  40  new  boys  have  been  added  the  masters  iie- 
came  '0375  of  the  whole.  How  many  boys  and  masters 
were  there  before  the  new  boys  came  ? 

(182)  Divide  $350  among  4  persons,  so  that  B  may  have 
three  times  as  much  as  A,  C  half  as  much  again  as  A  'ud  B 
together,  and  D  as  much  as  ^,  B,  and  C  togetlier. 

(183)  By  selUng  a  house  for  $8700  I  lost  7\  per  cent.; 
what  must  I  have  sold  it  for  to  have  gained  12J  per  cent.  ? 

(184)  Find  the  difference  between  the  interest  and  dis- 
ooaat  on  $1265  for  73  days  at  6y<.  ? 

M85)  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
6o  (.r  f'lit.,  but  the  tr«dp"^rnv:  b.-^coirjug   a  bankrup!   y?v^ 
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87i^  cts.  in  the  dollar.     How  much  does  the  merohant  gain 
or  lose  by  the  sale  ? 

(186)  What  sum  must  a  man  invest  in  the  6  per  cent. 
County  bonds  at  101^  in  order  to  have  a  clear  income  of 
81424  40  after  paying  an  income  tax  of  1^%  on  all  over  3400? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  exfjenses  20  per  cent.  The  price 
of  flour  falls  50  per  cent,  and  other  trade  expenses  are 
thereby  reduced  25  per  cent.  What  reduction  should  he 
make  in  the  price  of  a  15c.  loaf,  allowing  him  still  to  realize 
the  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a  business, 
when  a  partner,  entitled  to  »  of  the  profits,  receives  as  hie 
share  for  2  years  aud  4  months  the  sum  of  $7890.50. 

(189)  If  a  tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12^  per  cent.,  what  is  the  cost  price  of  an  article 
which  he  sells  for  S3.82|  ? 

(190_)  A  rectangular  piece  of  ground  72  yards  by  45  yards 
is  to  be  laid  out  in  4  plots  of  grass,  each  27  ft.  by  13  j  ft.,  and 
a  pond  in  the  centre  6  yards  square,  to  contain  252  cubic 
yards  of  water ;  find  the  expense  of  gravelling  the  remainder 
at  2}  cte.  per  square  yard,  and  the  depth  of  the  pond. 


(191)  Find  the  value  of 

51  of  I  of  24-1 -f- (I +  ^) 


"TT 


°f{^+*°^rsn^l 


(192)  If  12  men  or  18  boys  can  do  ^  of  a  piece  of  work  in 
6^  houi's,  in  what  time  will  11  men  and  9  boys  do  the  rest  ? 

(193)  Find  the  principal  sura  on  which  the  simple  interest 
in  2i  years  at  6^%  per  annum  is  $1068.75. 

(194)  The  compound  interest  on  a  certain  sum  at  4  per 
cent,  lor  2  years  exceeds  the  simple  interest  for  the  same 
time  at  the  same  rate  by  $6  ;  what  is  the  sum  ? 

(195)  Two  ships  are  built.  Twice  as  many  ship-carpen- 
ters are  employed  about  the  first  aa  about  the  second  ;  the 
first  is  built  in  9  months,  the  second  in  8  months  ;  the  wages 
of  each  man  of  the  first  set  are  25  cents  per  hour,  and  they 
work  12  hours  a  day ;  the  wages  of  each  of  the  second  set 
are  1  -5  cents  per  hour,  and  they  work  10^  bours  a  day.  T]i<^ 
cost  of  the  first  in  carpenters'  wages  was  #80000  ;  what  wai- 
Ui&t  of  iha  second  ? 
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(196)  A  person  leaves  ^12670  to  be  di^dded  among  liis  five 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
lias  been  paid,  each  child's  share  shall  be  twice  us  gre:it  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.,  and  on  a  brother's  three  per  cent.,  find  what 
each  will  receive  ? 

{197j  Two  persons,  A  and  B,  meet  to  settle  theii- accounts. 
A  has  3\  years  previously  lent  B  §5;J0 ;  and  B  has  a  bill  of 
$300 '50  against  A,  for  which  he  is  to  allow  nine  months'  dis- 
count ;  if  the  interest  in  each  case  is  4  per  cent,  per  annum, 
what  has  B  to  pay  A  ? 

(198)  A  grocer  buys  4  cwt.  S  qr.  14  lb.  of  sugar  at  £1  16s. 
8fZ.  per  cwt,  (long  cwt.),  and  sells  it  at  Ahd.  per  lb.;  liow 
much  does  he  gain  or  lose  per  cent.  ? 

(199)  If  when  25  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  lOOoOOOO  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  5  per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

(200)  A  man  rows  down  a  river  18  miles  in  4  hours  with 
the  stream,  and  returns  in  12  hours  ;  find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  flows. 


(201)   Show  that 

1  ,1  _^b 

9 


1 

1^202)  A  and  B  can  do  a  jjiece  of  work  in  6  days,  B  and  G 
:n  8  days,  A,  B,  and  C  in  4  days.  How  long  would  A  and 
6'  take  tc  do  it  ?  . 

(203)  If,  by  selling  an  article  for  j^38.25,  8  percent,  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  for  $J7  ? 

(204)  A  French  metre  contains  39-371  EngUsh  inches  : 
express  to  three  decimal  places  an  EngUsh  mile  in  metres. 

(205)  A  tradesman  marks  his  goods  with  two  prices :  the 
one  for  ready  money,  the  other  for  6  months'  credit,  the  rate 

if  interest  being  5  per  cent,  per  annum;  if  the  credit  price 
)i  f:n  article  be  ^2.05,  what  ought  its  ready-money  price  .to 
L»e  ? 
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(206)  Componnd  interest  reckoned  quarterly  at  2%  is  equal 
to  what  interest  reckoned  yearly  ? 

(207)  A  person  having  ^9790  in  the  Toronto  city  6  per 
cent,  bonds  sells  out  at  98^,  and  invests  the  proceed^  in  Bank 
of  Montreal  stock  at  177  V,  which  pays  a  dividend  of  ]2  >)er 
cent,  per  annum.  Find  the  change  in  his  income,  broker- 
age in  each  transaction  being  ^%. 

(208)  I  buy  wheat  at  Sds.  a  quarter,  and  some  of  a  supe- 
rior quality  at  6s.  per  bushel :  in  what  proportions  must  I 
mix  them,  so  as  to  gain  25  per  cent,  by  selling  the  mixture 
at  57«.  6d.  per  quarter  ? 

(209)  The  weight  of  a  cubic  foot  of  water  being  1000  oz., 
tind  the  weight  of  a  rectangular  block  of  gold,  8  inches  in 
length,  2  inches  in  thickness,  and  3  in  breadth  ;  the  weight 
of  a  mass  of  gold  being  19  "26  times  the  weight  ot  an  equal 
bulk  of  water. 

(210)  The  content  of  a  cistern  is  the  sum  of  two  cubes 
whose  edges  are  10  inches  and  2  inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
1^  and  1}  feet.     Find  its  depth. 


(211)  Find  the  value  of  -8571428.^7  of"  £10.  14.'!.  Id.  accu- 
rately ;  and  show  that  the  error  committed  by  neglecting  all 
deeiui.ils  of  an  order  higher  than  the  fifth  is  less  than  ^^ 
of  a  X)enny. 

(212)  The  sum  cjf  $327  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9  months  have  passed  §400  more 
is  borrowed  at  a  rate  of  interest  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  the  interest  on  both 
loans  is  $26.35.     What  is  the  rate  of  interest  in  each  case  ? 

(213)  A  dealer  purchases  a  liquid  at  45.  the  gallon,  and 
dilutes  it  w"th  so  much  water  that,  when  he  sells  the  com- 
pound at  Ss.  a  gallon,  he  gains  20  per  cent,  on  his  outlay. 
Ho.w  much  water  is  there  in  everv  gallon  of  the  compound 
sold? 

(214)  The  discount  on  §566.50  for  9  months  is  |16.50 : 
find  the  rate  of  interest. 

(215)  A  merchant  lost  a  cargo  at  sea  which  he  had  in- 
aired  ;  the  broker  offered  him  a  sum  of  money  for  his  loss, 
<?hioh  the  merchant  reiused  as  being  10  per  cent,  below  the 
estimated  value  of  his  loss;  the  broker  then  offered  $379.75 
more  than  he  '^fTered  at  fi-rst,  and  the  whole  amount  of  the 


BTAMINATION    PAPKftS.  281 

second  offer  was  6^  per  cent,  in  excess  of  the  eRtimated 
Talue.     What  was  that  value  ? 

(216)  A  man  wishing  to  sell  a  horse,  asked  25  %  more 
than  it  cost ;  he  finally  sold  it  for  15  %  less  than  his  asking 
price,  and  gained  §5.75.  How  much  did  the  horse  coat  and 
what  was  the  asking  price  ? 

(217)  If  15  mr<.sous,  working  10  hours  a  day,  can  build  a 
wall  6  ft.  high  and  100  yd.  long,  in  6  days,  how  long  will  is 
take  7  masons,  working  9  hours  a  day,  to  build  a  wall  9  ft. 
high  and  140  yd.  long  ? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays" 
75  cents  in  the  dollar  on  half  his  debts,  and  60  cents  on  the 
other  half.     What  is  the  amount  of  his  debts? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toll 
at  the  Suez  Canal,  the  value  of  2  hhd.,  wanting  $30 ;  and 
another,  containing  240  hhd.,  pays  at  the  same  rate,  the 
value  of  2  hhd.  and  $90  besides  ;  what  is  the  value  of  wine 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  three  large  rooms ;  the 
first  is  20  yd.  long,  20  yd.  broad,  and  6  yd.  high  ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  5  yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictures,  except  the 
doors,  which  are  8  ft.  high  and  3  ft.  wide,  and  of  which  each 
room  has  two,  what  will  be  the  number  of  pictures,  the 
average  size  being  8  feet  by  3  feet  ? 


3-5  -  1-83  1  81  X   101 

(221)  SimpUfy    -  . —.-   X  -—  -f  ^^ — 

^       '  '     -^    9-7  -  6-4  71  2-15 

(222)  Find  the  square  roots  of  15376-248001  and  ^:^^ 

(223)  A  general,  after  losing  a  battle,  found  that  he  had 
only  two-thirds  of  his  army  left  fit  for  action  ;  one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
killed  or  missing  ;  of  how  many  did  the  army  consist  before 
the  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  620,000  for  a  cer- 
tain work  ;  a  second  sends  in  a  tender  of  $19000,  but  stipu- 
lates to  be  paid  S2000  every  three  months  ;  find  the  differ- 
ence between  tenders,  supposing  the  work  in  both  cases  to 
be  finished  in  two  years,  and  money  to  be  worth  7^  percent 
simple  interest- 
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(225)  What  BTim  of  money  must  be  left  in  order  that,  aftei 
a  legacy  duty  of  10  %  has  been  paid,  the  remainder  being 
ixivested  in  the  Dominion  5  per  cants,  at  91^  may  give  a 
yearly  income  of  $450,  brokerage  at  ^  %. 

(226)  If  two  boyB  and  one  man  can  do  a  piece  of  work  in 
•1  hours,  and  two  men  and  one  boy  can  do  the  same  in  8 
liourb,  find  in  what  times  a  man,  a  boy,  and  a  man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  $15840  for  8  months  at 
8  per  cent,  is  equal  to  the  discount  on  §3696  for  15  months 
at  7^  per  cent. 

(228)  A  piece  of  work  has  to  be  finished  in  36  days,  and 
16  men  are  set  to  do  it,  working  9  hours  a  day ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done; 
if  3  additional  men  be  then  pat  on,  how  many  hours  a  day 
will  all  have  to  work  so  as  to  finish  the  task  in  time  ? 

(229)  The  interest  on  a  certain  sum  at  simple  interest  is 
S360,  and  the  discount  $340  for  the  same  time  and  rate. 
What  is  the  sum  ? 

(230)  The  breadth  of  a  room  is  twice  it^  height  and  half 
its  length,  and  the   contents  are  4096  cubic  feet.     Find  the 

limensions  of  the  room. 


(281)  If  1  lb.  of  tea  be  worth  50  oranges,  and  70  orsmges 
be  worth  84  lemons,  what  is  the  value  of  a  pound  of  tea  when 
a  lemon  is  worth  a  penny  ? 

(232)  At  a  certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
left  their  arms  on  the  field,  and  of  the  rest  seven-eights  were 
missing,  the  remaining  500  being  either  killed  or  wounded. 
Find  the  whole  number  of  the  army. 

(233)  If  gold  be  at  a  premium  of  20  per  cent.,  and  a  person 
buy  goods  marked  135  dollars,  and  offer  gold  to  tlie  amount 
.)f  136  dollars,  what  change  ought  he  to  receive  in  notes,  6 
per  cent,  being  abated  lor  ready  payment  ? 

(234)  Show  that  the  difference  between  the  interest  and 
ihu  discount  on  the  same  sum  for  the  same  time  is  the 
interest  of  the  discount. 

(235)  I  bought  20  lbs.  of  opium  by  Avoir,  wt.  at  55  cts.  per 
oz.,  ani  sold  by  Troy  wt.  at  60  cts.  per  02.  Did  I  gain  or 
lose  and  how  much? 

(236)  By  investing  a  certain  sum  of  money  m  the  6  p^ 
cents  at  91^  a  man  obtains  an  income  of  $320  ;  what  would 
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he  obtain  by  investing  an  equal  snm  in  the  6  per  cents  at  80. 

(237)  A  tradesman  makes  a  dedaction  of  10  per  cent,  for 
ready  money  on  a  bill  of  $28  due  in  12  months,  receiving 
$25.20.  Find  the  difference  between  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  per  cent. 

(238)  Af  invests  one-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a  profit  of  5  per  cent.,  3  per 
cent.,  and  2  per  cent.  respectiveJy  on  the  investments,  and 
realise  .£0190.  Required  the  amount  of  his  property 
originally. 

(239)  Mr.  A  sent  $3681  to  his  agent  with  instructions  to 
deduct  his  com.  at  2^%,  and  invest  the  balance  in  Sour  at 
$7.50  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  8119,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a  profit  of  20%  ? 

(240)  How  many  bricks,  9  inches  long,  4i  broad,  and  4 
thick,  will  be  required  for  a  wall  60  feet  long,  20  ft.  high, 
and  4  ft.  thick,  allowing  6:J- per  cent,  of  the  space  for  mortar? 


(241)  What  is  the  value  of 

•25  of  ,V  of  s3~i  of  8  guineas  ? 

3  3 

(242)  A  work  can  be  accomplished  by  A  and  B  in  4  days ; 
by  A  and  C  in  6  days  ;  by  B  and  C  in  8  days.  Find  in  wfhat 
time  it  would  be  accomplished  by  all  working  together. 

(243)  A  man  hired  a  labourer  to  do  a  certain  amount  of 
^ork,  on  the  agreement  that  for  every  day  he  worked  he 
-■should  have  $1.50,  but  that  for  every  day  he  absented  him- 
self he  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  ia  left  to  three  sons  in  the  pro- 
portion of  i,  f,  and  i  respectively  :  how  much  will  each 
receive  ? 

(245)  If  $10  is  a  proper  discount  off  $210  for  8  months, 
what  should  be  a  proper  discount  off  the  same  sum  for  1 
year  ? 

(246)  The  price  of  gold  in  this  country  is  £3.  lis.  10},d. 
an  ounce  ;  find  the  least  number  of  ounces  which  can  be 
coined  into  an  exact  number  of  sovereigns,  and  the  nqmbi  j 
of  Bovoreigus  80  ooined. 
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(247)  A  merchant  in  Toronto  inBtructed  his  agent  in  Mon- 
treal to  sell  a  consif^ment  of  flour  at  $7.50  per  barrel  and 
invest  the  proceeds  in  Montreal  bank  stock  at  174.V,  which 
pays  half-yearly  dividends  of  7  %.  If  the  merchant's  first 
dividend  is  S445.50,  and  commissions  of  1  %  and  J  %  be 
allowed  nn  the  transactions,  respectively,  how  many  barrels 
of  flour  were  sold  ? 

(248)  State  the  conuection  between  Troy  and  Avoirdup'ns 
weights.  A  ring  weighs  1  dwt.  4  gr.,  and  is  wortn  £1.  2.s.  ; 
if  1060  of  such  rings  be  packed  in  a  box  weighing  3^  lb., 
what  would  it  cost  to  convey  them  144  miles  at  the  rate  ol 
58.  per  long  ton  per  mile,  insurance  being  demanded  at  th' 
rate  of  ^  per  cent.  ? 

(249)  How  long  will  it  be  before  $2500  put  out  to  com- 
pound interest  at  10  per  cent,  per  annum  will  obtain 
$1727.58|  as  interest  ? 

(250)  The  breadth  of  a  room  is  two-thirds  of  its  length  and 
three-halves  of  its  height,  and  the  contents  are  5832  cubic 
feet.     Find  the  dimensions  of  the  room. 


(251)  Multiply  32866  by  121711,  using  8  lines  of  multi- 
plication only. 

2-8  of  2-27         4-4-2-83  6-8  of  3 

(252)  Simplify  -j:^^  +  ^:^.-.-^  of  -j^ 

(253)  An  agent  received  $21.70  for  collecting  a  debt  ol 
S2480.     What  rate  was  his  commission  ? 

(254)  A  man  sells  out  of  the  U.  S.  6's  6-20  of  85  at  92i  and 
realizes  $25760.  If  he  invest  the  proceeds  in  Erii  R.  R. 
stock  at  45,  which  pays  a  yearly  dividend  of  3^%,  what 
alteration  in  his  income  has  ensued,  brokerage  on  each  ol 
the  two  transactions  being  ^%  1 

(255)  A  farmer  bought  a  horse  for  a  bill  of  $292,  due  in  1 
month,  and  sold  him  for  a  bill  of  $348,  due  in  4  months. 
What  did  he  gain  per  cent.,  money  being  worth  4^%  ? 

(256)  A  man  and  a  boy  are  to  work  on  alternate  days  at 
a  piece  of  work,  which  would  have  occupied  the  boy  alone 
13  days.  If  the  boy  take  the  first  day,  the  work  will  be 
finished  half  a  day  later  than  if  the  man  commences.  Find 
how  long  they  would  take  to  do  it  working  together. 

(257)  Two  men  invest  $300  and  $100  in  a  machine  ;  it 
works  5  months  for  each  of  them;  determine  what  one 
must  pay  the  other,  if  they  would  have  made  30  per  cent. 
on  the  money  uy  It^ttingr  the  machine. 
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(268)  A  owes  B  $2725,  and  offers  to  pay  him  at  a  certain 
rate  of  discount  instantly,  instead  of  at  the  end  of  two  years, 
when  the  debt  will  be  due.  B  can  place  out  the  money, 
which  he  will  receive,  at  5  per  cent,  interest,  and  by  that 
means  gain  $25  on  the  transaction.  At  what  rate  is  the 
discount  calculated  ? 

(259)  If  36  men,  working  8  hours  a  day  for  16  days,  can 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  will  32  men,  working  12  hours  a  day,  dig  a 
trench  64  yards  long,  27  wide,  and  18  deep  ? 

(260)  A  man  discounts  a  bill  of  £180  drawn  at  4  months 
at  60  per  cent,  per  ann.,  and  insists  on  giving  in  part  pay- 
ment 5  dozen  of  wine,  which  he  charges  at  4  guineas  a 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


(261)  One-tenth  of  a  rod  is  coloured  red,  one-twentieth 
orange,  one-thirtieth  yellow,  one- fortieth  green,  one-fiftieth 
blue,  one-sixtieth  indigo,  and  the  remainder,  which  is  302 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(262)  The  discount  on  a  certain  sum  due  9  months 
hence  is  $20,  and  the  interest  on  the  same  sum  for  the  same 
time  is  $20.75.     Find  the  sum  and  the  rate  of  interest. 

(263)  Two  persons,  walking  at  the  rate  of  3  and  4  miles 
per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a  park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

(264)  In  a  hundred  yards  race  A  can  give  B  four  and  0 
five  yards  start :  if  B  were  to  race  C,  giving  him  one  yard  in 
a  hundred,  which  would  win  ? 

(265)  A  man  buys  an  article  and  sells  it  again  so  as  to 
gain  5  per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(266)  If  the  difference  between  the  simple  and  compound 
interest  ou  a  sum  of  money  for  two  years  at  5  per  cent,  be 
$3,  find  the  sum. 

(267)  If  7  per  cent,  be  gained  by  selling  goods  for  $69.65, 
what  will  be  gained  or  lost  by  selling  them  for  $61.75. 

(268)  A  draft  on  Dublin  for  ^£360  cost  $1,736.10;  what 
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was  the  course  of  e-xcliange,  com.  charged  at  the  rate  of  J  per 
cent.  ? 

(269)  A  banker,  in  discounting  a  bill  dns  in  d  months  at 
8  per  cent.,  charges  SIG  more  than  the  true  disconnt.  Find 
the  amount  of  the  bill. 

(270)  A  grocer  mixes  i8  i^oimds  of  coffee  at  SO  cents  a 
pound  with  12  pounds  of  chicory  at  5  cents  a  pound ;  at 
what  price  must  he  sell  the  mistiue  to  gain  25  per  c&nt.  ? 


(271)  The  following  rale  has  been  given  to  di\'id6  by 
3-141o9 :  "  Multiply  by  7,  divide  by  11,  then  by  2,  and  add 
',tli  of  xo\)Trtli  of  the  result."  Find  the  error  made  in  obtain- 
ing 1  -r-  £>■  14159  by  this  process. 

3  +  4 

(272)  Prove  that  rT~k  is  greater  than  |  and  less  than  J. 

(273)  The  estate  of  a  bankrupt  (value  S21,!00)  is  to  be 
diviJed  among  four  creditors,  whose  claims  are,  .4's  to  i>"s 
as  2  to  3,  i>'s  to  C's  as  4  to  5,  Cs  to  Z>'s  as  6  to  7.  What 
must  each  receive  ? 

(274)  Which  is  the  more  profitable  to  buy  fiour  at  S6.50 
on  6  months,  or  S6.30  cash,  money  being  worth  8  %  ? 

(2751  If  810.50  be  a  person's  income  tax  at  1  J  cents  on 
the  doUar,  how  much  in  the  dollar  is  it  when  his  income- 
tax  is -S12.25  ? 

(276)  If  9  tons  7^  cwt.  of  ii'on  be  sold  for  S1261,  and  the 
gain  on  it  be  20  per  cent.,  what  was  the  cost  per  cwt.  ? 

(277)  I  send  to  my  agent  in  Montreal  §3(iG3  to  invest  in 
tea  at  75  cents  per  lb  ;  he  deducts  his  commission  of  2  per 
cent.,  and  invests  the  balance.  At  what  must  I  sell  per  lb. 
so  as  to  make  a  clear  profit  of  '25  per  cent,  after  paying 
fi-eightage  $30,  and  insurance  at  the  rate  of  .j  per  cent.  ? 

(273)  A  banke  ■  borrows  money  at  3. V  per  cent.,  and  pays 
the  interest  at  the  end  of  the  year;  he  lends  it  out  at  5  per 
■  cent.,  but  receives  the  interest  ban-yearly,  and  by  this  mean? 
gains  ^200  a  year ;  bow  much  does  he  boiTow  ? 

(279)  A  dealer  sends  out  250  lbs.  of  tea  at  80  cents  -pev  lb. 
and  allows  25  per  cent,  on  the  price  for  the  expense  Ok  car- 
riage. Supposing  the  whole  amount  of  carriage  to  come<  to 
§9.30,  how  much  will  the  customer  have  to  [riy? 

(280)  A  plate  of  gold,  3  inches  square  and  one-eighth  of 
an  inch  thick,  is  extenlled  by  liammering  so  os  to  cover  a 
suxiace  o"'^  vards  square  :  find  its  p''oper  thickness. 
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(281)  A  man  having  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  /1 ,  90  to  B,  34  pez'  cent,  of  the  remainder  to  C,  and 
29  to  i>.     He  then  hud  550  left.   How  many  had  he  at  first? 

(•282)  The  j^roduct  of  the  1st  and  i!nd  of  three  numbers  is 
176382;  of  the  1st  and  3rd  is  279152  ;  of  the  2ad  and  3rd  is 
215496  :  wliat  are  the  numbers? 

^283)  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
15  sees.,  and  going  in  opposite  directions  in  3  sees. 

(284)  By  selling  tea  at  72  cents  a  pound  a  grocer  clears  \ 
of  liis  outlay.  He  then  raised  the  ijrice  to  90  cents.  What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285j  A  grocer  buys  l-^-  cwt.  of  tea  at  60  cents  per  lb.  and 
2  J  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them;  he  sells 
2.i  cwt.  at  65  cents  per  lb.  :  at  what  rate  must  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  i  5  charcoal ;  in  France  of  77  parts  nitre,  9 
sulphur,  and  14  charcoal:  if  half  a  ton  of  each  be  mixed, 
v/hat  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
admits  ti^  tons  of  water  in  12  naiuutes.  6J  tons  would 
suffice  to  sink  her ;  but  the  ships  pimips  can  throw  out  12 
tons  of  water  in  an  hour.  Find  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(283)  Tlie  receipts  of  a  railway  company  are  apportioned 
in  the  following  manner :  48  per  cent,  for  the  woridng  ex- 
penses, lU  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  ^;J20  0,  for  division  among  the  holders  of  the 
rest  of  the  stock,  baing  a  dividend  at  the  rate  of  4  per  cent. ; 
find  the  capital  and  the  receipts. 

(289)  If  the  discount  on  a  sum  clue  at  the  end  of  1\  yeai-s 
is  ^?  of  the  simple  interest,  at  what  rate  l-  that  calctilated  ? 

(;  90)  If  a  crew,  which  can  row  from  At  B  in  6  )  minutes, 
can  row  from  B  to  A  in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291)  Simplify 


{b)  Q\  +  5V  X  3f-7^ 
"  3^  +  2^—4-1^ 


H-  (HXI4},) 
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(292)  If  3  men  and  6  women  do  a  piece  of  work  in  8  days, 
which  2  men  and  7  children  can  do  in  12 ;  find  how  long  115 
men,  14  children,  and  15  women  working  together  will  take 
.  J  do  it. 

(293)  A  person  possessing  jGIOOOO,  3  per  cent,  consolb, 
sells  out  when  they  are  at  93 f,  and  invests  the  proceeds  in 
4  per  cent,  stock  at  101 J  :  find  the  change  in  his  income, 
allowing  ^  per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  '6006  of  a  piece  of  woik  in  2*12  honrs: 
how  long  wUl  6  boys  take  to  finish  it,  it  being  known  that  3 
men  and  7  boys  have  done  a  simiUar  piece  of  work  in  3 
hours  ? 

(295)  A  watch  set  accurately  at  12  o'clock  indicates  10 
minutes  to  5  at  5  o'clock  ;  what  is  the  exact  time  when  the 
watch  indicates  5  o'clock  ? 

(296)  A  does  |  of  a  piece  of  work  in  20  days,  and  then 
gets  B  to  help  him.  They  work  together  for  2  days,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5  men,  3  women,  and  1  child  amount 
to  S34,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  chUd.  What  will  be  th* 
wages  of  6  men,  2  women,  and  5  children  ? 

(298)  If  6  per  cent,  be  gained  by  selling  a  horse  for 
$132.50,  how  much  per  cent,  is  lost  by  selling  him  for  $115  ? 

(299)  A  person  invests  S6825  in  6  per  cent,  stock  at  91  ; 
he  sells  out  $5000  stock  when  it  has  risen  to  93^,  and  the 
remainder  when  it  has  fallen  to  85.  How  much  does  he 
gain  or  lose  by  the  transaction  ?  If  he  invest  the  produce 
in  M.  B.  S.,  which  pays  a  dividend  of  12  per  cent.,  at  175, 
what  is  the  difference  of  his  income  ? 

(300>  The  flooring  of  a  room,  14  ft.  3  in.  long  by  18  ft.  4 
in.  broad,  is  composed  of  ^  in.  planks,  each  8  in.  wide  and 
10  ft.  long.  How  many  will  be  required  ;  and  what  will  bf 
the  weight  of  the  whole,  if  1  eubio  inch  of  wood  weighs  hall 
an  ounce  ? 


129-4947 
(801)  Find  the  square  roots  of  4957'5681  and      cq.tjk 

(302)  At  what  rate  will    $157.50  amount  to  flBQ  in  5 
years  ? 

(303)  Two  bills  for  $273.76  and  $456.87^  are  due  on  the 
2nd  and  22nd  July  respectively.     Wliat  is  their  valoe  on  the 
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12th  July,  interest  being  reckoneel  al  the  rate  of  5  per  cent, 
per  annum  ? 

(3U4j  If  a  cask  contain  3  parts  wine  and  1  part  water, 
how  much  of  the  mixture  must  be  drawn  off  and  water  sub- 
stituted for  the  mixture  in  the  cask  to  become  half  and  half? 

(305)  Thi'ee  tramps  meet  together  for  a  meal;  the  first 
has  5  loaves,  the  second  3,  and  the  third,  w4io  has  his  share 
of  the  bread,  pays  the  other  two  8  half-jjence ;  how  ought 
they  to  divide  the  money  ? 

(306)  If  the  discount  on  a  bill  due  8  months  heuce  at  74" 
per  cent,  per  annum  be  .$48.75,  what  is  the  amount  of  the 
biU? 

(307)  A  began  business  wdth  a  certain  capital.  The  first 
year  he  gained  2u%,  which  he  added  to  his  capital;  the 
second  year  he  gained  37^-%,  which  he  also  added  to  his 
capital ;  the  third  year  he  lost  40%,  and  now  found  himself 
§200  worse  than  when  he  began  business.  Find  the  capital 
with  which  he  began. 

(308)  A  man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  per  cent,  on  one  horse  and  loses  25  per  cent, 
on  the  other.  What  did  the  horses  cost  him  ?  Does  he  gain 
or  lose  on  the  wdiole  '? 

(309)  The  difference  between  the  interest  and  the  discount 
on  a  certain  sum  of  money  for  6  months,  at  4  per  cent.,  is 
§2  :  what  is  the  sum  ? 

(310)  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  6  ft.  6  in.  deep :  what  will  it  cost  to  paint  it  inside  and 
out,  at  4A  cents  a  square  yard  ? 


divided  by  1 


1 

4  +  - 


3  +  ^ 


4-r-3i+2A 

(312)  Three-fourths  the  selling  price  of  goods  is  20%  less 
than  cost.  Find  tlie  gain  per  cent,  at  wliich  the  goods  are 
sold. 

(313)  A  sum  of  money  amounts  in  10  yrs.  at  7i%  simple 
interest   to   §787^.     Tn  how  many  years  will  it  amount  to 

»yyo, 
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(314)  I  spent  25%  more  than  my  income  in  a  certain 
year  ;  for  each  of  the  next  four  years  I  saved  63%  of  it  and 
then  I  had  found  that  I  had  Uved  within  it  and  had  $60 
besides.     What  was  my  income. 

(315)  A  school  rate  of  5  mills  per  dollar  and  a  f^^eneral 
purpose  rate  of  8  mills  in  the  dollar  produce  a  tax  of  $101. 40  ; 
fiad  the  assessed  value  of  the  property. 

(316)  A  grocer  has  225  lb.  of  tea,  of  which  he  sells  45 
lb.  at  72  cents  per  lb.,  and  only  gains  8  per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.     What  is  the  price  when  raised  ? 

(317)  If  I  owe  §2,000,  to  be  paid  in  4  monfhs'  time,  and 
I  pay  $500  now,  what  extension  of  time  ought  to  be  allowed 
me  for  tlie  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  ? 

(BIB)  A  and  B  run  a  mile  race  :  at  first  A  runs  11  yards 
to  B'i  10  ;  but  after  A  has  run  half  a  mile  he  tires  and  runs 
9  yards  in  the  time  in  which  he  at  first  ran  11,  B  running 
at  his  original  rate.     Which  wins,  and  by  how  much  ? 

(319)  A  woman  buys  a  certain  number  of  eggs  at  21  a 
ehilling,  and  the  same  number  at  19  a  shilling;  she  mixes 
them  t<igelher  and  sells  them  at  20  a  shilling  :  how  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(320)  A  room  whose  height  is  11  feet,  and  length  twice 
its  breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  four 
walls  :  how  many  yards  of  gilt  moulding  will  be  required  ? 


(321)  Simplify 

4j  +  lH-5jl  6     .,,,^:    .,^   .    ,    ,     1 

6*  X3i-  ^  Xl?+l| 


-6jX(l^x51)  +  i+-ijJ 


*nd  find  their  sum. 

(322)  SimpUfy  (-006  of  i'2.  1*.  Si. -f  3-454  of  £3.  63.)  X  ^^\, 

(323)  Two  boys,  A  and  B,  come  into  school  punctually 
by  their  own  watches,  winch  are  quite  right  at  9  o'clock  on 
Monday  morning.  A's  watch  gains  two  minutes,  and  /?'» 
watch  loses  a  minute  and  a  half  every  day :  find  how  much 
later  B  will  be  than  A  at  Fri<lay  afternoon  school,  2  p.m. 

(324)  Two  gangs  of  6  and  9  men  are  set  to  reap  two  fields 
of  35  and  45  acres  respectively.  The  first  gang  works  7 
hours  in  the  day,  and  the  latter  8  hours.  If  the  first  gang 
complete  their  work  in  12  days,  in  how  many  days  will  the 
second  gang  complete  theirs  ? 
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891 


(825)  A  grocer  buys  some  tea  at  48  cents  per  lb.  and  some 
at  66  cents;  in  what  proportion  piust  he  mix  th^m  that 
when  he  sella  at  72  cents  per  lb.  lie  may  be  making  a  proUt 
of  20  per  cent.  ? 

(326)  A  pays  ^3.60  more  tax  than  By  their  incomes  being 
equal:  living  in  different  towns,  they  are  rated  at  H  cents 
and  \\  cents  in  the  dollar  respectively  :  what  '\s>A't  income  ? 

(327)  A  bankrupt  can  pay  40  cents  in  the  $  ;  if  his  assets 
were  $500  more  lie  could  pay  45  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a  piece  of  work  can  be  done  in  50  days  by  35  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  in  which  the  remaining  men  could  finish  the  work. 

(329)  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles  ;  and  to  settle  matters,  Robert  gave 
lOd.  to  Alfred,  who  then  paid  Charles:  what  did  Robert  owe 
Charles  ? 

(330)  The  length,  breadth  and  height  of  a  wooden  box  are 
4  ft.,  2i  ft.,  3  ft.  respectively.  Find  the  cost  of  painting  tlie 
outside  at  \i.  Zd..  a  square  yard. 


(831)  Simplify 

and  find  their  sum. 

(332)  A  man  walks  a  certain  distance,  and  rides  back  in 
8  hours  45  min.:  he  could  ride  both  ways  in  2^  hours.  How 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I  have  to  be  at  a  certain  place  in  a  certain  time,  and 
I  find  that,  if  I  walk  at  the  rate  of  4  miles  per  hour,  I  shall 
be  five  minutes  too  late,  if  at  the  rate  of  6  miles  per  hour,  I 
eball  be  10  minutes  too  soon.     IIow  far  have  I  to  go  ? 

(334)  A,  B,  Of  and  D  enter  into  partnership:  A  and  B 
contribute  $1300,  B  and  C  $1590,  0  and  D  $1H10,  A  and  D 
$1610,  A  and  C  $1500  :  they  gain  $1152  :  what  is  the  share 
of  each  ? 

(335)  On  a  stream,  B  is  intei-mediate  to  and  equidistant 
from  A  and  C;  a  boat  can  go  from  A  to  B  and  l)ack  in  5  hr. 
16  min.,  and  from  ^  to  C  in  7  hr.  IIow  long  would  it 
take  to  from  C  to  A  ? 

(886)  I  liave  a  certain  sum  of  money  wherewith  to  buy  a 
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certkiu  number  of  nuts,  and  I  find  that  if  I  buy  at  the  rato 
of  to  for  10  cents  I  shall  spend  5  cents  too  mucli ;  ii' at  tiie 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

'  (337)  If  A  has  $38940  to  invest,  and  can  buy  Toronto 
city  6%  bonds  at  QSrl,  or  Montreal  Corporation  Consolidated 
7%  stock  at  117^,  how  much  will  the  one  tx'ansaction  be 
better  than  the  other,  brokerage  being  5  %  ? 

(338)  What  must  be  the  face  of  the  note  for  3  mos.  made 
on  18th  Aug.,  so  that  discounted  at  7i  per  cent,  on  the  day  of 
making  at  the  bank  tlie  proceeds  may  be  $14315  ? 

(339)  If  in  a  meadow  of  20  acres  the  grass  grows  at  a 
uniform  rate,  and  133  oxen  consiune  the  whole  of  the  grass 
on  it  in  13  days,  or  that  "28  oxen  5  acres  of  it  in  16  days  : 
how  many  oxen  can  eat  up  4  acres  of  it  in  14  days  ? 

(340)  In  a  constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  A,  but 
di%ade  then-  votes  among  B,  C,  D,  E,  in  the  proportions  of 
4,  3,  2,  1 ;  of  the  rf  inainder,  half  vote  for  B,  and  di^•ide 
their  votes  among  C,  D,  E,  in  the  proportions  of  3,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  D  and  E,  and  540  do 
not  vote  at  all ;  find  the  order  on  the  poll,  and  the  whole 
number  of  electors. 


•24  +  -oSi 


2-2  —  -64  / 


(341)  Simphf\^  U  of  24  +  6i  ^  2f  +     1 5^  + 

5|  -T-  ^  ,  li  of  4i 

(342)  Simphfy  ir^fXTTloI   ^  ^  ^^  13^  of  5^ 

(343)  When  the  New  York  gold  market  is  at  104J,  what 
would  I  get  for  $2304.50  cuiTency. 

(344)  A  person  invests  S9450  in  5^  per  cent,  stock,  so  as 
to  receive  an  income  of  ^787.50  ;  what  was  the  price  of  the 
stock  ■? 

(345)  Two  pipes  A  and  B,  would  fill  a  cistern  in  25  min- 
utes and  30  minutes  respectively.  Loth  are  opened  together, 
but  at  the  end-  of  8f  niinutes  the  second  is  turned  off.  In 
how  many  minutes  will  the  cistern  be  filled  ? 

(346)  A  man  for  5  years  spends  £\Q  a  year  more  than  liis 
income.  If  he,  at  the  end  of  that  time,  reduce  his  expendi- 
ivae  10  per  cent,  in  4  years  he  \d\\  have  paid  oflf  his  debts 
and  saved  £'120.     Find  his  income. 

(347)  The  sum  of  £177  is  to  be  divided  among  15  men,  2  < 


women,  and  80  children,  in  such  a  manner  that  a  man  and 
a  child  may  receive  together  aB  much  as  two  women,  and  all 
the  women  may  together  receive  ^660  ;  what  wUl  they  each 
respectively  receive  ? 

(348)  If  8000  metres  be  equal  to  6  miles,  and  if  a  cubic 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  '>f  a  kilogramme  to  a  pound 
avoirdupois.  (Longton^. 

(349)  A  mixture  of  soda  ana  potash,  dissolved  in  2540 
graius  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
graiiib.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
anitc^-  with  soda  in  the  proportion  of  49  graius  to  32,  and 
with  potash  in  the  proportion  of  49  to  48. 

(350)  A  room  is  21  ft  long,  15  ft.  6  in.  wide,  10  ft.  high  ; 
it  contains  3  windows,  the  recesses  of  which  reach  to  the 
oeiling,  and  are  4  ft.  0  in.  wide  ;  there  are  in  it  4  doors,  each 
6  ft.  6  in.  high  and  3  ft.  3  in.  wide  ;  tbe  flre-place  is  6  ft.  wide 
and  4  ft.  high ;  a  skirting  1  ♦  ft.  8  in.  deep  runs  round  tlie 
walls ;  find  the  expense  of  papeidng  the  room  at  5  cents,  a  ' 
■square 


ANSW^ERS 

Ex.  (i),    p.  5. 

(1)  tJeven ;  thirteen  ;  tbrty-five  ;  fifty-aine  ;  three  hundred 
and  twenty-six  ;  four  thousand,  five  hundred  and  seventy- 
eif^ht. 

(2)  Ninety  ;  one  hundred  and  ten ;  two  hundred  and 
seven  ;  four  thousand,  three  hundred  ;  four  thousand  and 
thirty-six  ;  four  thousand,  three  hundred  and  six. 

(3)  Seven  hundred  and  eighty;  six  hundred  and  nine; 
five  thousand,  three  hundred  and  sixty ;  two  thousand  and 
twenty  ;  one  thousand,  one  hundred  and  one^ 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven; 
forty-nine  thousand,  five  hundred  and  thirty-two  ;  six 
hundred  and  fifty-four  thousand,  three  hundred  and  twenty- 
one  ;  seven  hundred  and  forty-three  thousand,  two  hundred 
and  sixty-nine. 

(5)  Forty-five  thousand ;  thirty-two  thousand,  six  hundred ; 
seventy-five  thousand,  two  hundiredand  thirty ;  five  hundred 
(housand. 

(6)  Eight  millions,  five  hundred  and  seventy-two  thousand, 
nine  hundred  and  fourteen  ;  three  milhons,  four  hundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen ;  four 
milUons,  six  hundred  and  twenty-nine  thousand,  eight 
hundred  and  seventeen. 

(7)  Nine  millions ;  twenty-nine  millions  ;  seven  hundred 
and  fifteen  miUions. 

(8)  Nine  hundred  and  ten  millionB,  three  hundred  and 
seven  thousand,  two  hundred  and  forty;  three  hundred  and 
seven  mUhons,  four  thousand  two  hundred  and  five ;  three 
hundred  and  eighty  miUions,  five  hundred  and  three  thousand 
and  forty. 

(9)  Two  hundred  and  forty-three  billions,  seren  hundred 
and  fifty-nine  milhons,  two  hundred  and  sixty-eight  thou- 
sand, three  hundred  and  forty-two ;  three  hundred  and  seven 
bilhons,  four  hundred  and  five  mihione,  six  thousand,  two 
hundred  and  seventy. 
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(3 
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(IB 


Ex.  (ii),  p.  6. 

9;  12;  17;  19;  13;  16;  11. 

23  ;  27  ;  35  ;  38  ;  44  ;  40  ;  26  ;  84. 
67  ;  75  ;  G2  ;  83  ;  74  ;  92  ;  68  :  95. 
76;  22;  50;  15.  28;  61;  49;  18;  90;  73. 
107  ;  130  ;  246  ;  872  ;  608  ;  740  ;  990. 
836  ;  747  ;  410  ;  913 ;  750  ;  384. 
818  ;  808  ;  206  ;  430  ;  512 ;  787. 
7845;  9637;  12000  ;  8400 ;  6003;  85040. 
5470;  3650;  8780;  1247;  4803. 
6004  ;  7022  ;  3500  ;  9047  ;  2017  ;  19402. 
70007  ;  60060  ;  14014  ;  70017  ;  12303  ;  16005. 
350728 ;  640842  ;  900000  ;  800040. 
7000000  ;  4570865  ;  75806940. 

315000000;  5040000;  8000700;  18000020;  700000002. 
315674018003  ;  35600000520. 
70UU0O0000  ;  5800000600047  ;  8000000043007. 
305005004006003  ;  53000053053. 
9000000000009;  900000U0000900  ;  19000000010uO;. : 
lOOOOOlOOIlOl. 

Ex.  (iii)  p.  9. 


(1) 

(4) 
(6) 
(V) 
(8) 
(9) 
(10) 

(1) 
(4) 

(7) 
flO) 


(1) 

(4) 

(7) 

(10) 

(m 

(16 

(19) 
(22) 


TweDty-eeyeu.       (2)    Forty-nine.       (3)     Sixty-eiglit 
Seveuty-tbree.       (5)     Ninety-two. 
One  hundred  and  forty-four. 
One  liunilred  and  sixty-three. 
One  hundred  and  ninety-nine. 
Six  hundred  and  sixty-lour. 
One  thoueand  eight  Lundred  and  seventy-two. 
2. 


XXX  VTI. 
LXXXVIL 
CXLV. 
MDCCLXIII. 


(2) 
(5) 
(B) 


LTX. 
XCV. 
CLXXIX. 


C3)    LXTI. 
(6)     CXXXIX. 
(9)    DCCCXJUVI 


Ex.  (iv),  p.  10. 

11  ;  16;  20;  26.  (2)  98. 

60.  (5)  1409. 

738.  (8)  4971. 

74338.  (11)  2008. 

1671.  (14)  880. 

33633.  (17)  2«-^(l6. 

208.  (20)  1103. 

12932.  (23)  1UG384. 


(3) 
(6) 
(9) 
(12) 
(15) 
(18) 
(21) 
(24) 


67. 

949. 

23406, 

3810. 

28493. 

18526. 

9289. 

69223. 


2^6 

A^NiSWBBS. 

25)  284271. 

(26) 

1450741. 

(27) 

680077891 

28)  1843088. 

(29) 

1979628. 

(30) 

1184946. 

31)  3 

i7S2272. 

(32J 

1  3476908. 

(33) 

799819. 

34)  60333150. 

(35) 

20826857. 

(36) 

14621293- 

37)  112251. 

(38] 

1  764368. 

(o9j 

1825947. 

40)  227656697. 

Ex. 

(V).  p.  14. 

(1) 

7. 

(2) 

8 

(8) 

19. 

(4) 

29. 

(5) 

34. 

(6) 

54. 

(7) 

35. 

(8) 

29. 

(9) 

45. 

(10) 

66. 

(11) 

509. 

(12) 

82. 

(13) 

3808. 

(14) 

2112. 

(15) 

4228. 

(16) 

6222. 

(17) 

61471. 

(18) 

108. 

(19) 

2779. 

(20) 

28828. 

(21) 

2761. 

(22) 

381. 

(23) 
(26) 

46. 

(24) 

32. 

(25) 

2042. 

6457. 

(27) 

5780. 

(28) 

51195. 

(29) 

10999. 

(30) 

1096. 

(31) 

18467. 

(32) 

60023. 

(33) 

13878402. 

(34) 

1. 

(35) 

999000. 

(36) 

999000U0. 

(37) 
(40) 

9999998999. 

(38) 

8. 

(39) 

26. 

610. 

(41) 

693. 

(42) 

159. 

(43) 

619. 

Es.  1 

:vi),  p.  i«. 

a) 

45. 

(2)  304. 

(3) 

490. 

(4> 

87ft. 

(5)  ( 

584. 

(6) 

86J. 

(7) 

9273. 

(8) 

11364.   (9) 

50;  75:  175;  225 

(10) 

635;  1016; 

1270;  : 

1397;  2540; 

8890. 

(11) 

9868;  14802 

;  27137  ;  29604  ;  1 

233500 ; 

17269000. 

(12) 

336861 ;  411719  ;  449148  ;  1871450000  ; 

2994320000000. 

'Ex.  ( 

vii) ,  p.  19. 

(1) 

845. 

(2) 

1073. 

l3) 

1620. 

(4) 

1820. 

(5) 

3000. 

(6) 

13734. 

(7) 

8815. 

(81 

80086. 

(9) 

93940. 

(10) 

1546992. 

(11) 

7417784. 

(12) 

579826952. 

Ex.  (viii),  p.  20. 

(1)  173432. 

(4)  372302. 

(7)  89342164. 

(10)  152847420. 

(12)  848087421500. 

(14)  8340400440. 


(2)  123904.      (3)  409354. 
(5)  2274048.     (6)  2667640. 
(8)  51212122.    (9)  319766614 

(11)  58376823669. 

(13)  38871923744. 

(15)  295990965442. 


(16)  609485012763918. 

(18)  708004503. 

1-20)  3454309838. 

(22)  61110346167. 

(24)  24259354428. 

(26)  13575555747. 


(17)  1342670585100a 

a9)  3590386740. 

(21)  i930038124. 

(23)  1407009621. 

(25)  248155914760. 

(27j  249493596792. 


,1)  6840. 


(1)  225. 

(4)  3249. 

(7)  7569. 

(10)  50169. 

(13)  02-2521. 

(16)  15625. 

(19)  804357. 

(22)  45118010. 

(25)  961504803. 


Ex.  (is),  p.  21. 
(2)  1909680.    (2) 
Ex.  (x)  p.  21. 

(1)  576. 

(5)  4761. 

(8)  10000. 

(11)  390625. 

(14)  1331. 

(17)  103823. 

(20)  1000000. 

(23)  156590819. 


1121111043844 


(3)  1600. 

(6)  5184. 

(9)  12996. 

(12)  804609. 

(15)  2197. 

(18)  314432. 

(21)  16974593. 

(24)  34891 36G 4 


Ex.  (xi),  p.  24. 


(1) 

(5) 

(9) 

(13) 

(17) 
(21) 
(25) 
(29) 
(32) 
(•^5) 


(2) 
(6) 
(10) 
(14) 
(18) 
(22) 

317649.  (26) 

3469805. 

5642300741. 

300071. 


8. 

14. 

108. 
56285. 
2104. 
56169. 


3.       (3)  12.       (4)  11. 

14.      (7)  24.       (8)  103. 
13.     (11)  528.      (12)  1032. 
241248.  (15)  458097.   (16)  7589523. 
17553.   (19)  24000729.  (20)  2019. 
5678094.  (23)  4348432.  (24)  5072. 
391525.  (27)  39870548.  (28)  30207. 
(30)  68274625.    (31)  472304974. 
(33)  8462974231.  (34)  90807. 
(36)  29970. 

Ex.  (xii),  p.  26. 

(2)  6487.      (3)  64008924. 
Ex.  (xiii),  p.  26. 

(1)  3820.        (2)  241987.     (3)  2162558. 

(4)  1749864.      (5)  1243904.     (6)  600603. 

(7)  79267440.      (8)  896547.      (9)  659372. 

(10)  444513674545.  (11)  6947544611.  (12)  8007490200467. 

(13)  2131962,  1421308,  1065981. 

(14)  810218774,  2(J6812516,  155109887. 

(15)  13770459132,  9180306088,  688522956«w 
,16)  9036784,  5810116,  5169880. 


(1)  3426. 
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(17)  196350840,  122719275,  10908380a 
(IB)  4C9 13400,  29320850,  26003000. 

(19)  1138764,  724668,  064279. 

(20)  4224924,  2088588,  2464539. 

(21)  962341110,  612398892,  661365651. 


Ex.  (xv),  p.  28. 

(1) 

3,  9.       (2)  2,  3,  4,  8,  9, 

(8)  8,  5,  9,  n 

(4) 

2,  3,  5,  10.   (5)  2,  3,  4,  8,  9 

(6)  3,  6,  9. 

i") 

2,  4,  8.     (8)  5. 

(9)  2,3,4. 

(10) 

2,  3,  4,  5,  8,  9.     (11)  2, 
Ex.  (xvi),  p.  29. 

U. 

(1) 

2,  3,  3.     (2)  2,  2,  2,  3. 

(3)  3,  8,  3. 

(4) 

2,  2,  2,  2,  2.  (5)  2,  2,  3,  8. 

(6)  3,  13. 

(7) 

2,  3,  7.     (8)  3,  17. 

(9)  2,  3,  8,  3; 

(10) 

3,  19.     (11)  2,  2,  3,  3, 

(12)  6,17. 

(13) 

7,  13.     (14)  3,  3,  11, 

(15)  2,2,5,5. 

(16) 

3,  5,  7.    (17)  2,  2,  3,  3,  3. 

(18)  2,2,2,2,7. 

(19) 

2,  2,  3,  11.         (20)  2. 

2,  2,  2,  11. 

(21) 

2,  2,  2,  2,  2.  8.  8.    (22)  2, 

2,  2,  2,  8.  8,  8. 

(23) 

3,  6,  5,  7.         (24)  6, 

5,  5,  5. 

(25) 

3,  3,  3,  3,  3,  3.      (26)  8, 

3,  3,  37. 

(27) 

2,  2,  2,  2,  3,  3,  3,  3   (28)  2. 

2,  2,  2,  2,  6,  11. 

(29) 

2,  2,  2,  2,  2,  2,  2,  3,  3,  5. 

Ex.  (xvii),  p.  29 

(1) 

4858.       (2)  9306. 

(3)  147474. 

(4) 

805892.     (5)  420077. 

(6)  1594432. 

(7) 

0104199.     (8)  11976096. 

(8)  32661000. 

(10) 

4342356.    ill)  48482280. 

Ex.  (xviii),p.  aa 

(12)  10138680000. 

,i)  2472.       (2)  452736. 

(3)  41798032. 

(4)  4 

2870218.    (5)  8642934. 

(6)  42765328. 

(7)  74232657.    (8)  14287202. 

(9)  204074. 

(10)  436876.     (11)  8781076. 

(12)  784978. 

(18)  87296. 

Ex.  (rix),  p.  Si. 

(^> 

94,  rem.  14.      (2) 

11860,  rem.  86. 

h 

18573,  rem.  17.      (4) 

878,  rem.  22. 

(8). 

105531,  rem.  35.       (0)   844380,  rem.  85. 

(7) 

849,  rem.  20.      (8) 

2392,  rem.  134. 

(9) 

11447,  rem.  72.     (10)   965316,  rem.  718. 

(11) 

10006.  rem.  8669.    (12)  10000821.  rem.  1812, 

g! 


(8) 

•246925, 

rem. 

21. 

(10) 

129295, 

rem. 

33. 

(12) 

4236, 

rem. 

57. 

(14) 

504, 

rem. 

128. 
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Ex.  {3lX),  p.  '6>i. 

276,  rem.  18.      (2)    36724,  rem.  11. 
8)    2378,  rem.  9.      (4)    20174,  rem.  18. 

(6)  28998,  rem.  22.     (6)  21074998,  rem.  25. 

(7)  85629,  rem.  23. 
(9)    7429,  rem.  7. 

(11)  2987635,  rem.  19. 
(13)  423,  rem.  72. 
(15)    5687,  rem.  207. 

Ex.  (xxi),  p.  S3, 
a)  1.     (2)  472369.     (3)  624.     (4)  3012. 

ExaTnination  Papers,     (Page  40.) 

(I.) 

(1)  Four  millions,  two  hnndred  and  thirty-seven  thonsand, 
(our  hundred  and  ninety-six;  653812. 

(2)  19G181.  (3)  7829. 

(4)  4253111 ;  15362894.   (5)  935977 ;  7429. 

(n.) 

(1)  25257630  ;  four  hundred  and  two  millions,  fifty  thou- 
sand four  hnndred  and  seven. 

(2)  16992009.       '  (3)  26438313;  99914800. 
(4)  338091,  rem.  63.  (5)  1176427  ;  130603. 

(m.) 

(1)  Ten  billions,  ten  millions,  two  hundred  and  on«  thou- 
sand, four  hundred  and  one ;  1023001 ;  10011224402  ; 
2046002. 

(2)  1546478344;  1577918816.     (S;     2237069,  rem.  11. 

(4)  81406999.  (5)  6226,  rem.  83 

CIV.) 

(1)  1888.  (2)  7482229,  rem.  »3. 

(8)  2,  2,  2,  7 ;  a,  B,  13 ;  2,  8,  !».  (4)  12000590. 

(5)  999899. 

(V.) 

)     6629947S,  rem.  6340.       (2)     88652792904.         • 
8)     2,2,2,6;  2,  3,  3,  6;  2,  3.  8,  7. 
4(     xxif;  xlvii;  oLucviii.        {;))     12000. 


("1 
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(VI) 

(1)  619161890,  i2;  8670344882024. 

(3 1  7283  (4)  $14541. 

(5.  7684  aud  978 

(li  1269  (2;  72  (lays. 

(8)  252.  A)    296237 

(5>  $13300.  $11900,  $1050j 

fvon.) 

(1)  7000  (2)  450  lbs. 
(3i  31239               (4!  $232. 

(5)  $30  ^ 

(IX.) 

(2)  9999000.125  (3)     $37569. 

(4      11796  steps  (5)     $21000;  $5400. 

(X.) 

(2)  170680900742874252.     (3)  2T96219. 

1 4)  786543.  (5)  Eem  12 ;  Dmsor,  72  ; 
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Ex.  (xxii.)  p.  44. 


(i;  2.     (2)  6.    (3)  20.    (4)  18.    (5)  48. 
(6)  7     (Ij     3     (8)  16.  .   (9)  16.   (10)  3. 

Ex.  (xxiii.),  p.  45. 

(1)  48.    (2)  32.   (3)  3.     (4)  3.     (5)  3453. 
(6)  36.    (7)  936.   iB)  355.    (9)  '^3.    (10)  2345. 

Ex.  (xxiv.),  p.  46. 

(1)  4.    (2)  2    (3)  73.    (4)  29.   (5)  41.   (6)  37. 

Ex.  (XXV.),  p.  47. 

(1)  54       (2;  2376      (3l  2532.     (4)  9555. 
(5)  17000.    (6)  85800.     (7)  23400.    (s)  16128. 
C9)  31759. 

Ex.  (xxtI,),  p.  49. 

(1)  360.  (2)  1320.  (3  288.  (4)  5040 
(5)  36036  (6)  27324  (7)  3570.  (8)  2340. 
(9;  27720    (10)  228150. 


ANSWERS.  BOl 

tlxamination  Tapers.     (Page  49). 

(!•) 

(1)  3327  (2)     35  times.  (3)     44496  rails. 
(4)     7.                       (5)     84,  36  and  132. 

(11.) 

(2)  Bags  of  1,  2,  or  3  bu.  each  ;  bins  of  300,  150,  or  200 
biu 

(3)  11650.  (4)     60min.  (5)     982832. 

(in.) 

(1)  1,  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  30,  36, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  300, 
360,  450,  600,  900,  1800. 

(2)  29. 

(3)  3391  and  2699  are  prime  ;  14787  and  1477  are  com- 
posite. 

(4)  60  hom-s  ;  A,  300  mi. ;  B,  240  mi. ;  C,  180  mi, 

(5)  40  gi-ains. 

(IV.) 


(2)     203. 

(5)     24  firkins. 

(3)     9imi.                     (4)     70560.. 

(V). 

(2)     60.           (3) 
(5)     3366000. 

3  and  6.           (4)     44  times ;  9284  trees. 

Ex.  (xxvii.),  p.  54. 

(1)     A-         (2) 

(6;  h      (7) 

^-         (3)     h             (4)     i.          (5)     i. 

H-       (8)    5¥7-        (9)    m.  (10)    H. 

Ex    (xxvui  ),  p.  55. 

/1\     21        20 

K'-)  "2"5'  ir?r 

(4)  uh  m> 

(6)  U>  fj.  u 

(0\     2  4        \r,        14               /0\     23  1        220        210 

(^J    5-4'    5¥'    -5T-           V^)    SSli'    TTFF'    3^5- 

51            38                 /':C\408        63  0        364       455 

2? (J'    2 TO-           \'^}    TT?'     7T¥'    TT4'     7T¥. 

2  5                /7'V       3  24           200             84               33 
'    TG             \')    TUS.ff'    Tu¥W'     lcf^ir»    Tff^^- 

Ex.  ixxix.),  p.  56. 
The  fractious  are  an-auged  in  deaceMdiiui  order. 

(1)  #'  A.  4-  (2)  h  h  If-  (3)  1^,    iV  if 

(4)  :^,  f^,  ^'^.      (5)  3^,  ^,  i^.       (6)  ^,  3V,   ^. 
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Ex.  (xxx),  p  56. 

(1)  ih       (2)  If         (3)  If         (4)  i|.       (5)  ill. 
(6)  U-       (7)   liif.     (8)  Iflf.     (9)  111^. 

Eju  (xxxi),  p.  57. 

(1)  ^V       (2)  T%V       (3)  ri^-       (4)  T*A.     (5)  7i^. 
(6)  ^»A.     (7)  r%\\.     (8)  ,i-o-.       (9)  nn- 
Ex.  (xxxii),  p.  59. 

(1)  A-       (2)  iM-       (3)  I-  (4)  tV^.     (5)  A. 

(6)  iVoV  (7)  Ulh     (8)  ^'^^-      (9)  5¥^- 
Ex.  (xxxiii),  p.  60. 

(1)  f         (2)  |.         (3)  tAj.         (4)  ^|.         (5)  |. 
(6)  If.       (7)  If.       (B)  f.  (9) 

Ex.  (xxxiv.),  p.  61. 

(1)  -^.         (2)  ^«.         (3)  ifp 
(5)  ^2^.      (6)  SAVtt-        (7)  31j%V 
Ex.  (xxxv.),  p.  62. 

(1)   IrVV       (2)   If.  (3)   IMIf. 

(5)  43^.        (6)  178A.         (7)  5/^. 
(9)  38 A.    (10)  2^%         (11)  841. 

Ex.  (xsxvi.),  p.  63. 

(1)  27|.        (2)  744.  (3)  718|. 

(5)  H.  (6)  4.  (7j  2|.  .  (8)  26. 

Ex-  (xxxvii.),  p.  6i. 

(1)  ^         (2)  Ti^.  (3)  ^V  (4)  ^W- 

(5)  3^.  (6)  142f         (7)  83501-.       (8)  6a 

Ex.  (xxsviiii),  p.  67. 

(1)  i^v    (2)  sv^.      (3)  if.       (4)  m- 

(5)  lyV         (6)  If.  '  (7)  n  (8)1^. 

(9)  2|f     (10)  II' 


u. 

(4) 
.   (8) 

173019 

1000 
928f|. 

•   (4) 

(B) 

(12) 

65f. 
12tVA. 

163 
TS2' 

(4) 

16 
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Ex.  (sxxix.),  p. 

68. 

(1)1*. 

(2)  A-            (3) 

1    4 

(4)  -|. 

(5)  5H. 

(6)  ^-              (7) 

6  8.5 

(8)  20|f  3, 

(9)  1t'^. 

(10)  1}4.        (11) 

7   7 

(12)  f. 

Ex.  (si.),  p.  68. 

(1)  HI- 

(2)  1/^,  n- 

(3)  ^,  6|. 

(4)  ih  W. 

,  3.     (5)  4i. 

(6)  IIH,  20. 

(7)    -J  8%'    i- 

(8)  3 

(9)  7^. 

(10)  3. 

(11)  lOi-if 

(12)  U,  H- 

(13)  h  o\- 

(14)  Mh  If 

(15)  1,  |. 

(16)  5,  18. 

(17)  66. 

(18)  14t%V 

(19)  -}f 

(20)  1. 

(21)  i. 

(22)  ill. 

(23)  2. 

Examwuition  Papers. 

(Page  71.) 

(I-) 

(2)  $49i      (3)  5^,^.     (4)  $13860. 

(5)  SHandH. 

(11.) 

(2)  II,  If,  A,  3^.  (3)  /o-o^.  (5)  Ship,  $24000; 

Cargo,  SSiiOOO. 

(in.) 

(4)  TUh'    (5)  A,  20  ;B.  48;  0,84. 

(IV.) 

(3)  34i^.      (4)  Horse,  $120;  Carriage,  $105  ; 
(5)  A,  S4334;  B,  $1474;  C,  S3080. 

(V.) 

(3)  $2015;  465  sheep;  390  calves;  806  pigs. 


(2)  $18^ 


(2)  U. 
Harness, 


(2)  SU. 


(4)  S180.        (5)  18  ft. 


(VI.) 


(2)  A,   (^,  i^.         (3)  1.         (4)  S40.        (5)  ^  ft. 

(YJI.) 
(2)  SlB33i,  ^.  (3)  lOOOOOO. 

(4)  30  min. :  A,  6  times  ;  B,  5  tunes ;  C,  4  times; 
(6)  A.  A  ;  B,  ^  ;  C,  gVi ;  D,  ^f . 


(vm.) 

(2)    I ;  TT-  (3)    36.      (4)    »0    min. ;  4500  rods  ; 

3600  rods  ;  yOOO  rods.   (5)     252. 


(1)     i 


(1) 
(4) 
(7) 
(9) 

(11) 
(14) 
(17) 


(7) 
(10) 
(13) 
(16) 

(19) 
(22) 


(1) 

(4) 


(9)     ijt6oo\   (10) 

2600 


Ex.  (xU),  p.  76. 
(2)     i  (3)     i 

(6)     ^Ijto       (7)     V 
9 


(4)     i 

(8)     2o»-*J 

'  200 


(12)     -37. 


1  00001     (11) 
1000 

(13)     -4579.      (14)     -003.         (15)     172-95.    (16)      -0000059. 
(17)     -025679.  (18)     325793.  (19)     -0019. 


(1)     -7. 


Ex.  (xlii),  p.  78. 
(2)     -2464. 


(4)     758-279832.     (5)     385-260863. 
(7)     6964-72672.     (8)     970-17047. 


(3)      0012. 
(6)     8741-2062. 


Ex.  (xliii),  p.  79. 


(1)     61-211. 

(6)     -0607. 
(8)     -004385. 


(2)     1-543.  (3)     48-2293.         (4)     -001 

(6)     579-1274.    (7)     -0000014. 
(9)     9-9998.       (10)     -00101. 


Ex.  (xliv),  p.  81. 


85-25.  (2) 

•00041588.         (5) 
14977-92625425. 

•057746898828045. 


•009841-26. 
•15205806. 
150  0625. 


(12) 
(15) 


18-9326.  (3)     -100345. 

12-08980432.         (6)     -9. 
(8)     -0000465131. 
(10)     203-17506-2750726562. 


1-01. 
-1009981674. 


(13) 
(16) 


-00031304. 
20-570824. 


Ex.    (xlv),  p,   85. 


12.  (2) 

12700.  (5) 

430.  (8j 

98-476.  (11) 

-0000771039. (14) 
2469300000.  (17) 
1290.  (20) 

76.371.  (23) 


14400. 

43-078. 

147. 

•0065839. 

299846000. 

8596. 

3-59. 

905741000. 


(3)  -0013. 

(6)  10000. 

(9)  -0000002004. 

(12)  876540000. 

(15)  •20162. 

(18)  -000U0029. 

(21)  457-61. 


28.28125. 
83U36-448.. 


Ex.  (xlvi),  p.  87. 

(2)     1-119296875, 
(5)     -00192. 


(8)     8^4608. 
J6)     •0001736. 


ANSWERS. 
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Ex.  (xlvii.),  p.  87. 

(1)  26-654875.              (2)  -0010902475. 
(4)  -00001614.              (5)  175-03U99875, 
(7)  154468-75.              (8j  25000000. 
(10)  -0000005005005. 

(3)  14498-8. 
(6)  -0000926. 
(9)  -00001. 

Ex.  (xlviii.),  p.  88. 

(1)  18478-260 

1.            (2)  -249. 

(3)  -092. 

(4)  8658146-964.       (5)  -095. 

(6;  3-2714-285. 

Ex.  (xlix.),  p.  92. 

(1)  -35. 

(2)  -44.               (3)  -857142. 

(4)  -oi. 

(5)  -doi. 

(6)  -02439.         (7)  -523809. 

(8)  -216. 

(9)  -01236. 

(10)  2-345. 

Ex.  (1.),  p.  95. 

(1)   -09484. 
(4)  235-104. 
(7)  -0374. 
(10)  -928. 

(2)  -002521. 
(5)  26-38702. 
(8)  426-104. 

Ex.  (li.),  p.  96. 

(3)  165-6995. 
(6j  1-611. 
(9)  170-3367. 

(1)  §- 
(5)  rrVr- 

(2)   ^3^.                  (3)  ,^^^ 
^6)  tWt-              (7)  TT^TT- 
Ex.  (lii.),  p.  97. 

(4)  t¥tV. 
(8)  ttItt- 

(1)  Uh- 
f5)  53,^^^. 

(2)   M78.              (3)  4||. 
(6)  mn-           (7)  2^1^^. 
Ex,  (liii.),  p.  99. 

(A\       2  11 

fl)  15-8436, 

(2)  20-516620^5. 

(3)  1-7780052. 

(4)  -02067249. 

(7)  H^- 

(5;20|^«.     . 
^8)  ^• 

(6*  :.^- 

Examination  Papers.     (Page  99 

'•) 

(I-) 

(3)  1st.       (4)  -263  times ;  i         (5)  -0000006  and -0000009. 

.  (11.) 

(4)  V- 

(5)  -7142. 

(3)  8.715. 
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'2)  $816| 


(HI.: 

(3)  13;  $3000. 


(4)  $232|.        (5)  W(^. 


(IV.) 

(2)  1^21.60.  (3)  425,  (4)  4000004-00000010000090007  ; 
Seventy-four  millions,  three  hundred  and  sis,  and  sixty 
milhons  and  seven  tiiiUonths.  (5)  82J  yd. 

(V.) 

(2)  idim^.  (3)  10-7608  nules.  (4)  13|1. 

(5)  4,  $192.23^;  £,$145.53^;  C,  $110.94^. 

(VI.) 


(3)^f34i. 

(4)  3-141592. 

(5)  -00097061. 

Ex.  (Iv.), 

p.  105. 

(1)  14. 

(5)  297. 

(9)  440. 
(18)  23456. 
(17)  5678. 

(2)  23. 

(6)  345. 
(10)  835. 
(14)  72500. 
(18)  437962. 

(3)  32. 

(7)  327. 
(11)  6031. 
(15)  2031. 

(4)  75. 

(8)  867. 
(12)  4698. 
(16)  739000. 

Ex.  (Ivi.), 

p.  106. 

(1)  4-1- 
(5)  -25. 
(9)  210-75. 

(2)  16-79. 

(6)  •0-27. 

(10)  137-65. 

Ex.  (h-ii.) 

(3)  -95. 
(7)  131-31 

,  p.  107. 

(4) 
(8) 

-51. 
1-Onl. 

(1)  4-4721. 
(5)  -4110. 
(9)  4-0305. 

(2)  5-4772. 
(6)  -1264. 
(10)  -9999. 

Ex.  (Iviii. 

(3)    9486. 

(7)  -0252. 

(11)  -5025. 

),  p.  108. 

(4) 

(8) 

(12) 

•3478. 
•0347. 
6-483;5. 

(1)  f- 

(5)  Hf. 

(9)  81 
(13)  -7905. 
(17)  8-7649. 

(2)  A. 

(6)  2i. 
(10)  6h 
(14)  -6454. 

Ex.  (lix.) 

(3)   hi 

(7)  21. 
(11)  4^ 
(15)  2-5298. 

,  p.  110. 

(4) 

(8) 

(12) 

(16) 

3^0822. 

(1)  16. 
(5)  85. 
(9)  85. 

(2)  32. 

(6)  64. 

(10)  99. 

(5)  42. 

(7)  34. 

(11)  39- 

(4)  79. 

(8)  73. 

(12)  63, 

Ex  (Ix), 

p.  112. 

(1) 

245. 

(2) 

531. 

(3) 

307. 

(4) 

670. 

(5) 

128. 

(6) 

179. 

(7) 

463. 

(8) 

103. 

(9) 

256. 

(10) 

679. 

(11) 

4;3. 

(12) 

507. 

(13) 

686. 

(14) 

708. 

(15) 

b6S. 

(16) 

512. 

(17) 

4968. 

(18) 

8765. 
Ex.  (Ixi), 

p.  113. 

(1) 

.78. 

(2) 

•364. 

(3) 

3002. 

(4) 

H 

(5) 

5 

T 

(6) 

U 

(7) 

7| 

(8) 

1-709, 

(9) 

8-320. 

(10) 

•495. 

(11) 

2^516. 

(12) 

•822. 

(13) 

•908. 

(14) 

•693. 
Ex.  (Ixii) 

(L5) 
i,  p.  113 

1-966. 

(16) 

1-473 

(1) 

27. 

(2) 

45. 

(3) 

6-3 

m 

13. 

(6) 

54. 

(6) 

8^1. 

Ex.  (Ixiii),  p.  117. 

(1)  13 ;  80 ;  88  ;  47.        (2)  108  ;  270  ;  615  ;  845. 
(8)  8456  ;  4800  ;  2762  ;  16535.  (4)  72  ;  58  ;  94  ;  105  ;  163. 
(5)  960  ;  1228  ;  4253  ;  14087.  (6)  41880  ;  103870  ;  805973. 

Ex.  (Ixiv),  p.  118. 

(1)  14H        (2)  43Jd.        (3)  49id. 

(4)  73.  5^d.  (5)  93.  ll^d.      (0)  15«.  6^d. 

(7)  M.  Si.  8id.  (8)   £391.  19s.  4\d.   (9)  £564.  19s.  7d. 

Ex.  (liv).  p.  120. 

(1)  £21.  15».  Id.   (2)  £31.  8s.  Od.   (3)  £32.  15s.  2d. 

(4)  £31.  I2a.  9d.   (5)  £23.  13s.  8\d.   (6)  £.33.  18s.  4^d. 

(7)  £32.  9s.  3^-d.   (8)  £P,2.  6s.  5d.   (9)  £169.  5s.  Id. 

fill)  £181.  IBs.  6J.  (11)  £-240.  19s.  7d.  (12)  £168.  11a. 
(13)  £200.  17».  ll^cl.         fl4)  £-220.  6s.  9^d. 
ns)  £3002.  17*.  6d. 

Ex.  (livi),  p.  122. 

(1)  £36.  8«.  5d.  (2)  £28.  0».  lOd. 

(8)  £8.  IBs.  lid.  (4)  £238.  17s.  10|d. 
(5)  14s.  lid.  (0)  £1.  ins.  7^/. 
(7)  IJd.  (8)  £1.519.  12s.  9id. 

(9)  £36108.  17*.  6id.  (10)  £1219.  19*.  lO^d. 
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Ex.  (Ixvii),  p.  12il. 


(1'  £1.  9s.  (2)  5s.  lOd.  (8)  8s.  9d. 

(4)  ^8.  6s.  6d.  (5)  18«.  8d.  (6)  £1.  2s  Id. 

(7)  i'22.  14s.  8r/.  (8)  ^14.  11».  (9)  ±12.  5». 

(10)  £5.  IBs.  l^rf.  (11)  ^21.  12s.  (12)  £15.  16». 

(13)  ^111.  6.».  8d.  (14)  £5.  IBs.  l^d.  (15)  £122.  98.  4d. 

(16)  i'104.  12s.  (17)  £5.  12s.  6d.  (18)  £8.  Os.  lOl^d. 

(19)  £3.  14s.  8d.  (20)  £48.  (21)  £36.  6*. 
(22)  jE39  7s.  Gd. 

Ex.  (Ixviii),  p.  126. 

(1)  £«.  10s.  6d.  (2)  i'24.  9s.  l^d. 

(3)  £3.  12s.  5U.  (4)  £5.  18s.  4d 

(5)  J29.  13s.  4d.  (6)  £34.  Is.  7^d. 

(7)  £167.  19s.  2d.  (8)  £15212.  12s.  6d. 

(9)  £6189.  5^.  7id.  (10)  £6022.  Os.  7^. 
(11)  £8615.  3s.  9d. 

Ex.  (lxii),p.  127. 

I.     (1)  7».  lO^d.         (2)  £6.  12s.  6d.  (3)  IBs.  Hd. 

(4)  £3.  19s.  4rf.    (5)  12s.  3^rf.  (6)  £1.  17s.  7hd. 

II.     (1)  £1.  16s.  Gld.  (2)  4s.  3d.  (3)  5s.  6d. 

(4)  2s.  4d.  (5)  Is.  G^d.  (6)  19s.  lOd. 

[II.     (1)  £1.  3s.  2d.  (2)  3s.  4id.  (3)  £1.  4s.  lOR 

(4)  £4.  4s.  3^.  (5)  6s.  4fd.  (6)  £1.  3s.  94?d. 

Ex.  (Ixx),  p.  127. 

(1)  100.  (2)  22.  (3)  42.  (4)  79. 

(6)  231.  ^6)  10. 

Ex.  (Ixxi),  p.  128. 

(1)  3».  6fd.  (2)  4».  5fd.  (3)  6s.  6^d. 

(4)  Is.  (5)  Is.  9fd.  (6)  £24.  I63.  8d. 

(7)  10s.  Gd.  (8)  14s.  8d.  (9)  £13.  6s.  6d. 

(10)  £48.  Is.  4^.  (11)  £77.  5s.  (12)  £1.  15s.  O^'d. 
(13)  £8.  8s  3id.  (14)  £8.  12s.  Id. 

Ex.  (Ixxii),  p.  129. 

(1)  £1412.  lis.  8d.       (2)  £3226.  0«.  6d. 
(3)  £28299.  Is.  lOd.      (4)  £31282.  8s.  5d. 
(6)  ^18873.  Is.  6d.       (6)  £27877.  18s.  8d. 


AM&Wi 


B09I 


(1 

(2 
(B 
(4 

(6 

(6 

(8 

(10 

(11 
(12 
(14 
(16 
(17 

(is: 

(19 


(1 

(3 
(4 

(5 

(7 
(9 
(11 
(12 
(13 
(14 


(1) 

(3) 

(4) 

(5) 

(6) 

(7) 

(B) 

(9) 

(10) 

(11) 

(13) 

(14 

III 


(7)   136  (la.  1  br.  42  min. 
(9)  22  yr.  293  da.  1  hr. 


(13)   83  da.  17  br.  47  min 
(15)  298  da.  21  br. 


Ex.  (Ixxiii),  p.  ISO. 

22646  sec.  ;  61243  sec. 

1070208U0  sec. ;  644324  min. 

38  da.  17  hr.  27  min.  ;  6  hr.  32  min.  56  see 

8  da.  14  hr.  18  min.  12  see. ; 

0  wk.  2  da.  0  hr.  24  min.  56  Rec. 
118  ;  161  ;  286  ;  120  ;  151 

76  hr.  34  min  36  sec. 

26  wk.  2  da.  2  hr. 

77  hr.  3  min.  41  sec. 
250  da.  23  hr.  1  min.  Ui  sec 
2  hr.  54  min.  48  sec. 
6  da.  22  br. 

1  yr.  381  da.  21  hr. 
6  da.  9  br.  36  min.  46  see. 

463  hr.  35  min.  5  sec.  ;  740  br.  46  min.  57  see. 

2  da.  6  hr.  14  min.  ;  12  min.  17  sec. 

Ex.  (Ixiiv),  p.  132. 

132  in.  ;  23166  ft.       (2)  446418  in.  ;  6499  in. 

13513  po.  34  yd.  ;  306  far.  0  po.  4  yd.  2  ft.  6  in. 

137  mi.  36  p'.i  3  yd.  1  ft.  ; 

1309  mi.  4  im.  32  po.  4  yd.  2  ft.  8  in. 

107  yd.  1  ft.  8  in.       (6)  154  mi.  2  fur.  20  po. 

23  fur.  2i  po.  4|  yd.     (8)  75  yd.  8  in. 

60  mi.  2  tur.  35  po.     !  10)  35  p.  3  yd. 

87  yd.  3  in.  ;  982  mi.  1  fur.  31  po. 

1858  po.  3  yd.  ;  1783  mi.  3  fur.  5  po.  1  yd. 
6  yd.  1  ft.  2  in.  ;  6  fur.  6„5y  po. 
2  yd  1  ft.  6i  in.  ;  1  fur.  29  J  J  po. 

Ex.  (lixv),  p.  134. 

36751876  sq.  in.       (2)  44426044  sq.  in. 

1210000  sq.  yd.  ;  94608  eq.  in. 

4  sq.  yd.  56  sq.  in.  ;  3  ac.  28  po.  9  sq.  yd. 

1148  po.  2  sq.  yd. ;  14  po.  10  sq.  yd.  7  sq,  ft.  110  sq.  in. 

284  ac.  2  ro.  26  p. 

168  riq.  yd.  7  sq.  ft.  91  sq.  in. 

112  ac.  3  ro.  33  po.  15 J  sq.  yd. 

27  ac.  2  ro.  86  po. 

6  sq.  yd.  8  sq.  ft.  129  sq.  in. 

1  ac.  2  ro.  16  po.      (12)  8  ac.  1  ro.  80  po,  • 

6  sq.  yd.  7  sq.  ft.  22  sq.  in. 

66  ac.  8  ro.  36  po. 

88  ac.  2  ro. ;  931  ac.  8  ro.  9  po. 
X  ro.  18  po. ;  1  ro.  27  po. 
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E-a.   (Ixxvi.),  p.  135. 

(1)  202  cub.  ft. ;  1175183  cub.  in. ;  654558  cub.  in. 

(2)  43  cub.  ft.  21  cub.  in. ;  9  cub  yd.  11  cub.  ft.  372  cub.  in. 

(3)  244944  cub  in.;  149904  cub.  in. 

(4)  270  cub.  yd.  26  cub.  ft.  1143  cub.  in. 

(5)  195  cub.  yd.  3  cub.  ft.  298  cub.  in. 

(6)  3558  cub.' yd.  10  cub.  ft  284  cub.  in. 

(7)  8  cub.  yd.  20  cub.  ft.  1545  cub.  in. 

(8)  8  cub.  yd.  1634  cub.  in. 

(9J  27  cub.  yd.  7  cub.  ft.  1472  cub.  in. 

(10)  707  cub.' yd.  1323  cub.  in.; 

2312  cub.  yd.  17  cub.  ft.  518  cub.  in.      ' 

(11)  6  cub.  yd.  14  cub.  ft..  1029  cub.  in.;  8  cub. yd. 24  cub.  in. 

Ex.  (Issvii.),  p,  136. 

(1)  59  pts.  ;  109792  pts. 

(2)  8  qr.  2  bu.  1  gaU.  2  pt. ;  47  qr.  4  bus.  3  pk.  1  gall, 

(3)  41  gall.  1  pt.       (i)   20  bus.  1  pk.  1  gaU. 
(5)  197  qr.  8  bus.      (6)  2  qt.  1  pt. 

(7)  3  pk.  1  gaU.       (8)  6  qr,  7  bus.  3  pk. 

(9)  342  qr.  4  bus.  2  pk. ;  1115  qr.  4  bus.  1  pk. 
(lo)  8  qt.  1  pt.  0  qr.  8  pk. 

Ex.  (Ixsviii.).  p  1S7. 

(1)  12960  gr.       (2)  1680  dm.  '■   8420  dwt  •  6185  dwt. 

(3)  22253  gr. ;  42663  gr., 

(4)  6  oz.  11  dwt.  1  gr  ;  7  lb  4o2.  18  dwz. 

(5)  12  lb.  6  oz.  19  dwt.  13  gr  :  IS  lb.  6  oz.  6  dwt. 

(6)  74  lb.  7  oz.  7)  80  oz.  4  dwt.  9  gr. 

(8)  87  lb.  7  oz.  12  dwt.  18  gr   (9)  3  oz,  4  dwt.  21  gr. 
(10)  7  lb.  9  oz.  13  dwt.       (11)  9  oz.  12  dwi:.  23  gr. 

(12)  89  lb.  5  oz.  8  dwt. ;  141  lb.  7  oz.  19  dwt. 

(13)  401  oz.  7  dwt.  11  gr  ;  148  lb.  9  oz.  5  dwt.  21  gr. 

(14)  2  lb.  12  dwt. ;  6  oz.  6  dwf.  llf  gr. 

(15)  5  dwt.  8  gr,  -  2  oz.  19  dwt.  20  gr. 

Ex.  (Ixxix.),  p  136 

(1)  17600  oz. :  4352  di-. ;  10000. 

(2)  203200  oz.;  30050  lbs. 

(3)  78416  dr. ;  7507  lbs. 

(4)  2  cwt.  8  qrs.  22  lbs.  11  oz. :  1  ton  17  cwt.  1  qr.  24  lbs. 


AKSWEBS.  811 

(5)  4  cwt.  2  qrs.  14  lbs.  8  oz. ;  9  cwt.   2  qrs.  15  lbs.  15  oz. 
14  dis. 

(6)  53  lb.  12  oz.  1  dr.       (7)  45  qr.  19  lbs.  15  oz. 
(8)  88  cwt.  2  qr.  14  lbs.     (9)  2  lb.  1  oz  9  dr. 

(lOj  2  qr.  22  lb.  8  oz.       (11)  1  cwt.  i  qr.  11  lbs. 
(12)  7t.  19  cwt.  8  q.        fl3)  3  lbs. 

(14)  34t.  18  cwt.  1  qr.  13  lbs. 

(15)  120  cwt.  67  lbs.  2  oz. ;  187  cwt.  66  lbs. 

(16)  156  cwt.  1  qr.  15  lbs. :  39u  oz.  13  dr. 

)17)  1  cwt.  21  lbs.  8  oz. ;  16  ewt.  .1  qr.  13  lbs.  2  oz. 
(18)  1  qr.  143|  oz. ;  2t.  8  ewt.  3  qr.  6-fj  lbs. 

Ex.  (Ixxx.),  p.  139 

(1)  13  cwt.  1  qr.  2^  lb.     (2)  13  lb.  14  oz.  12  dr. 

(8)  80  mi.  1  fur.  22  po.  .   (4)  679  yd.  1  ft.  6  Ib. 

(6)  166  ac.  3  ro.  32  po.     (6)  757  ac.  2  ro.  12  po. 

(7)  7tt  sq.  yd-  7  sq.  ft.  6  sq.  in. 

Ex.  (Isxxi.),  p.  139. 

(1)  2  cwt.  4  lb-  (2)  10  oz.  6  dr. 

(3)  1  mi.  5  fur.  8  po.       (4)  8  yd.  6  in. 

(5)  5  ac.  3  ro.  4  po.        (6)  1  ac.  3  ro.  8  po. 

(7)  5  sq.  yd.  7  sq.fl.  87  sq,  in. 

Es.  (IxxxiL),  p.  140. 

(1)  13s.  Ad.  ;  ^1  lis.  Sd.  ;  £2   lOs.  9d. 

(2)  6  fur.  16  po. ;  30  po. ;  8  qr.  Sf  lb. 

(5)  ^152  lis.  Oid. ;  £1   !&.•.  Qd. ;  2  mi.  2  fur. 

(4)  ^514  16s.  15s.9d.  (5)  £1  2s.   10|d. 

(6)  13s.  bd.  (7)  9  ac.  2  ro.  13^  po. 

(8)  16  da.  3  hr.  35  min.     (9)  2  fur.  87  yd.  1^  in. 
(10)  4  ewt.  2  qrs.  11  lbs.  laf  oz. 

Ex.  (Ixxxiii,),  p.  141 


(li  tV- 

(2) 

(5)  ^V^- 

l6) 

(9)  A- 

(10) 

(1)  12s.  6d. 
(3)  2-3436d. 
(5)  12  dr. 
(7)  Is.  5d. 
(9)  4s   2d. 

224 

(3)  ih 

(4)  ^f  ?• 

»• 

(J)  I 

(8)  t¥^. 

I 

(11)  H^^. 

(12)  Ifi. 

Ex.  (Ixsxiv.),  p.  144 

(2)  £15  5s.  ad. 

(4)  3  qr.  18  lb.  12  oz. 

(6)  £16.  Os.  Gd. 

(8)  £2  16s.  9-875d. 

(10)  £2  10s.  TU. 
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(li) 
(13) 
(15) 
(17) 

22  lb.  6|  oz.                     (12)     £7. 
4  tons  16  cwt.  17.4  lb.  (14)     £2Q 
£2.  5s.  9-8d.                    (Ig)     16«. 
£1.  Us.  8d. 

16«.  2j.J 

.  175.    1( 

Id. 

kh'i- 

Ex. 

(Ixxxv),  p.  145 

(1) 

•3285 

(2) 

•002088. 

(8) 

•1876. 

(4) 

•43. 

(5) 

14-49. 

(6) 

•24. 

(7) 

2^64. 

(8) 

1  •382890626. 

(9) 

•0027. 

(10) 

1^43i8. 

(11) 

•3. 

(12) 

•00091875. 

(13) 

2-446916. 

(14) 

■5581 

(16) 

•1406 

Examination  Papers.     (Page  146.) 
I. 

(1)  8666V         (2)  8413  d.  9  hr.         (3)  3  d.  2  hrs.  20  min. 

(5)  191. 

11. 

^2)  13HH.  (8)  49  min   past  1  P.M.;  149^  mi. 

(4)   19  mi.  1464II  yds.  (5)  28160. 

Ill, 

(2)  8600 ;  ^7.  10«.  (3)  ^  3  a.  1  r.  20  p.  21  yd.  77f  in.; 
5  6  a.  3  r.  1  p.  11  yd.  7  ft.  118?  in.  ;  Cl  a.  2r.  16  p.  17  yd. 
1  ft.  29t  in.  (4)  29  yds.  (6)  16 1,  4  cwt. ;  10  cwt.  3  qis.S  IbB. 

IV. 

(1)  «11.37i.  (2)  259  bus.  2  pk.  1  gal.  ^ii\  pt. 

(3)  41  bus.  3  pks.  2!  qts.     (4)  47  bags.     (5)  $96.98 

V. 

(1)  Loses  $2.     (2)  18^5  cents.     (3)  20  ^s.  is  largest  weight 
(4)  12  t.  7  cwt.  3  qrs.  16- 67  lbs.         (5)  260  lbs. 

Ex.  (Ixxxvi),  p.  150. 

(1)  £8061.  Is.  8|d.  (2)  ^6(122.  0«.  l\d. 

(3)  ^5158.  2s.  Bid.  (4)  £53761.  16«.   lOd. 

(5)  £83720.   19«.  5irf.  (6)  £61386.  16s.  Id. 

(7)  ^169567.  lis.  \l\d.  (8)  £1164.  9*.  9d. 

(»)  £839.  10s.   7K  (10)  £1457.  0«.  0\^ 


ANSWE-RS. 


313 


Ex.  (Ixxxvii.),  p.  151. 


(1)  £231  Os.  8\^d. 

(3)  £32  2s.  7id. 
(5)  £806  9s.  iH 
(7)  £63  6s.  5|c/. 
(9)  £811  IGs.  Itfd. 


(2)  £50  14s.  A^y. 
(4)  £496  2s.  G^y^d. 
(6)  £3127  (JS.  lid. 
(8)  £1066  Is.  Cft/. 
(10)  839  15s.  3^d. 


Es.  (lxxxviii.)>  p.  153. 


(1)  $1690. 
(4)  $74.14i. 

(2)  $10,931. 
(6)  $103.70. 

(3)  $164.74. 

Ex.  (Ixxxix.),  p. 

.156. 

(1)  6. 

(4)  25. 

(7)  $3240. 
(10)  54  days. 
(13)  $9.15. 

(2)  H. 

(5)  1602tV. 

(8)  14i^. 
(11)  20  cents. 
(14)  $14.40. 

(3)  $47775. 

(6)  203  min. 

(9)  £31  10s. 
(12)  $4081. 
(^15)  £18  15s.  7|fci. 

Ex.  (xc),  p.  157. 

(1)  $7833.381. 

(3)  V-^. 

(7)  286A- 
(10)  The  first. 

(2)  $5040. 
(5)  27  min. 
(8)  $400. 
(11)  221  cwt. 

(3)  18tV. 

(6)  $1182.12^. 

(9)  £1  17s.  4:-128d. 

Ex.  (xci.),  p. 

267. 

(1)  480. 

(4)  4000. 

(7)  $360. 
(10)  $78.60. 
(13)  6  weeks. 
(16)  4  days. 
(19)  84. 
(22)  660. 

(2)  $1152. 
.     (5)  $10.52. 
(8)  16. 

(11)  27  laborers 
(14)  $396. 
(17)  155|  qr. 
(20)  10  days. 
(23)  £120. 

(3)  11268. 

(6)  $54,611. 

(9)  20. 

(12)  75  bmners. 
(15)  7  weeks. 
(18)  5^  weeks. 
(21)  2  days. 

Ex.  (xcii.),  p. 

161. 

(1)  3f  hr. 
(4)  2|  min, 
(7)  18  days. 

(2)  13t%V  hr. 
(.5)  10  days. 
(8)  if. 

(3)  2f§.   days. 
(6)  4  Iv. 

814  AJMSWKBS. 

Ex.  (sciii.),  p.  168. 

(1)  21  x\  min.  past  4.  (2)  82^^  min.  past  6. 

(0)  49yy  min.  past  9. 

(4)  5-ij  min.  and  38y\  min.  past  4. 
(5J  21 1\  min.  and  54yx  min.  past  7. 

(6)  iO-jy  min.  and  43 jy  min.  past  11. 

(7)  38^  mill,  past  1.  .       (8)  54y\  min.  past  4. 
(9)  lUJ-f  min.  past  8. 

Examination  Papers.     (Page  164.) 

(1)  1800  lbs.       (2)  $18360.       (3)  $26.40.       (4)   $1042.40. 

(5)  £615.- 

ill.) 

(1)  $0.02 r^A-      (2)  $269.33i-.        (3)  $2408-40.       (4)  300. 

(6)  324  days. 

(in.) 

(1)  18  days.  (2)  1200  men.  (3)  35  days.  (4)  33idays; 
i.     (6)  60  min. 

(IV.) 

(1)  24  days.  (2)  360  days.  (3)  60  mi.  from  A's  starting 
point;  5  hrs.  and  15  lirs.  from  starting.  (4)  At  10  hrs.  15 
min.  a.m.  on  Saturday,  the  watch  is  5  min.  364^  sec.  too 
slow.     (5)  lOta  min.  past  5  and  9^1  min.  to  5. 

(1)  52  days.     (2)  10  hrs.     (3)  A  in  9f  hrs.  ;  B  in  6f  hrs. 

(4)  3  hr.  54|-  min.  p.m.        (5)  -^^  more. 

Ex.  (xciv.),  p.  169. 

(1)  #825.   (2)  111 60.  (3)  S1215.    (4)  $4589. 

(5)  $95.70.    (6)  $156.        (7)  $164-02^.    [8)  M9s.2UUd. 

Ex.  (xov.),  p.  171. 

(1)  U  per  cent.  (2)  5^  years,  (3)  $1250. 

(4)  $375.  (5)  20  years.  (6)  6^  per  cent. 

i7)  12+ years.  (8)  5  per  cent.  (9)  97  days. 

(10)  4|percent  nearly(ll)  9^  per  cent.  (12)  Gained  150. 

(13)  6  per  cent.  (H)  $600;13^yr9.  (15)  October  6. 
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(1)  $869.75. 


(1)  $59,109.    (i 


(1)  S125-509. 

(4)  35.508. 
(7)  92  cents. 


Ex.  (xcvi.),  p.  183. 

(2)  $902.83. 
Ex.  (xcvii.),  p.  176. 

I  175.28.   (3)  $248.77. 

Ex.  (xcviii.),  p.  177. 

(2)  $238.81. 

(.'>)  £4:  3s.  2,'-.f^d. 

(8)  $15400. 


(3)  $82.56. 


(4)  $297.89. 


(3)  $153.22. 
(6)  $420.25. 
(9)  $24000. 


(1)  $4600. 

(4)  $1050. 

(7)  $456.80. 
(10)  £7  19s.  dd. 
(13)  6  per  cent. 
(15)  $451-,  $13  iV 
(17)  $16|H. 


(3)  $561.50. 
(6)  $36. 

(9)  ^152  Is.  3d. 
(12)  $16-186... 


(1)  $0-286. 
(6)  $18.86... 


(1)  $3121.60. 
(4)  $77.90. 


Ex.  (xcxix),  p.  181. 

(2)  $70. 

(5)  ^537  lOs. 

(8)  $137.50 
(11)  $6010. 
(14)  $1105;  Bill  is  due  May  4 
(16)  80  to  83 ;  $32. 
aS)  $520;  6%. 

Ex.  (c.) 

(2)  $716.76.      .     (3)  $314 


(2)  $19,047  :  95  cents 
(5)  $100. 


Examination  Papers,  Page  184. 

(2)  $781.25. 
(5)  $3108.326... 

(H.) 

(8)  £9  3s.  4d. 


(4)  $511. 


(3)  4.08%. 


(4)  81%. 


(1)  $2500.       (2)  $71-88. 


(4)  $4l4¥r. 


(3)  6i%;  ^574  13s. 
(5)  $12000. 


(in.) 

(3)  $888. 88f. 

(IV.) 

(1)  $7-ll|.  (2)  $50000. 

(4)  A's  by  $224.06. 

Ex.  (ci.),  p.  187. 

(1)  7A  mo.  (2)  4t^j  mo.  (8)  6  mo. 

(4)  8imo.  (5)  7^  mo.  (6)  $666^-4! ■ 

(7)i>-|mo.  (8)  $364.01      The  equated  timie  is 

May  5,  1869.     All  the  biils  are  equivalent  to  $362.85,  hut 
this  will  draw  interest  at  cyo  tiU  Juno  2.     (9)  28  May. 
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Ex.  (cii.),  p.  190. 

(1)  Aug.  6,  1876, 

(2)  Nov.  20,  1877. 
(3)  Nov.  25,  1877. 

Ex.  (ciii.),  p.  191. 

(1)  21-25. 
(4)  26-9625. 

(2)  738-571428. 
(5)  10-154876. 

Ex.  (civ.),  p.  192. 

(8)  66087-6. 

(1)  $120 ;  278  horses. 

(3)  75844. 

(5)  300 ;  23437^  ;  4300000. 

(2) 

(4) 

83i  ;  2  ;  40. 
8|;  12^;  15. 

Ex.  (cv.),  p.  193. 

(1)  $106-40. 

(4)  $1.87i. 
(7)  $7488. 
(10)  $20000;  $50. 

(2)  $700. 
(5)  U%. 
(8)  $9800. 

Ex.  (cvi.),  p.  194. 

(3)  $5-91. 

(6)  $77. 
(9)  $38400. 

(1)  $3-125. 
(4)  $415-25. 
(7)  $10000. 

(2)  747-25. 
(5)  $473. 
(8)  $4800. 

Ex.  (cvii.),  p.  195. 

(3)  £448815* 
(6)  $9.80. 

(1)  $56.70.                         (2)  $0-017. 
(4)  1^  cents  in  the  dollar. 

(3)   $1312500, 

Ex.  (cviii.),  p.  196. 

(1)  $458.10. 
(4)  $199.60. 

(2)  $88. 
(5)  $9500. 

(S)  $460. 

Examination  Papers.     (Pi 

ige 

197.) 

(I-) 

(1)  4-065. 
(4)  41825. 

(2)  $225. 
(5)  10. 

(H.) 

(8)  $3640. 

(1)  $1760. 

(4)  $10935000. 

(2)  $7119.80.                (8)  21.75. 
(5)  ^,$40;  B,  $45. 

(m.) 

(1)  $8400. 

(8)  As  40  and  81. 

(2)  418 bales; 

(4)  $8.             1 

$328.58 
;5)  2-97d. 
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(IV.) 

(1)  $305.78^.  (2)  16222-11  lbs.  (3)  165;  255;  330. 

(4)  Grain,  $1020  ;  groceries,  $950. 

(5)  A  gets  $842.30;  £,$918.87;  C,  $1598.83. 


(1)  $2635H- 
^4)  $255. 


(1)  25. 


(V.) 

(2)  $2.40. 
(5j  $3000. 

Ex.  (cix.),  p.  203. 


(3)  100  bales. 


(i;  -Ab.  (2)  $2000. 

(4)  £1  Is.  Inf.  pergaU.  (5)  SH  gain. 
(7)  8  per  cent.  m^  10  i 


(luj  23. 
fl3)  $300. 
(16)  $3.45 


(1)  $7262  75. 

(4)  i-3542. 

(7)  $3000. 
(10;  £6000. 
(13)  $385. 
(16)  $600. 
(19)  $3200. 
(22,1  5|§. 
(25)  lOSf. 
(28)  80. 
(31)  $67500, 
(34 1  85. 

(371  6  per  cents; 
(40)  £24960. 
(43 I  Increased  $ 
(45)  Gain  $125. 
(48)  6000. 
(61)  $44092. 
(54)  $4^i^-:  4-A 


(3)  $4.85. 
(6)  33i. 
(9)  5. 


(8)  iO  per  cent.  ,.,  _ 

(11)   13-9...per  cent.  (12)   10. 
(14)  3.S.  7id.  per  lb.  (15)  4  1b. 
(17)  $3.60.  (18)  33^  per  cent. 

Ex.  (ex.),  p.  212. 

(3)  $9065.25. 

(6)  $11200. 

(9)  £2400. 
(12)  $228.80. 
(15)  .£276. 
(18)  $950. 
(21)  5A. 
(24)  114. 
(27)  90H- 
(30)  $9600. 
(33)  101^. 
(36)  83i. 
(39)  H.  \^ 
(42)  Notliing. 
(44)  $10692 ;  $21384 
(47)  Loss  $45.22. 
(50)  $30300. 
(53)  $95. 
(56)  5040iH*. 


(2)  $7840. 

(5)  £-523  16s.  9 

(8)  $850. 

(11)  $55.50. 

(14)  $150. 

(17)  $680. 

(20)  6f. 

(23)  4|. 

(26)  119.^1-. 

(29 1  $5000. 

(32)  $41540. 

(35)  92i. 

^%.(38)  ^64725. 

(41)  90. 

S6.55. 

(46)  5f  years. 

(49)  6  per  cents, 

(52)  89^. 

.      (55    $3200000. 

Examinamon  Papers.     (Page  215). 
(I-) 


(1)  $2568. 

(8)  $1.86Hperlb. 

(6)  Loss  of  $10-163. 


(2)  Loss  8f  per  cent. 
(4)  21^  per  cent. 


818  ANSVVEE8. 

(H.) 

(1)  $2.33i.  (2)  lU;  8^.  (8)  9^  cts.  per  oz. 

(4)  90.  (5)  229^. 

(1)  4000  lbs. ;  $1.08.^.  (2)  80.  (3)  A;  §2.07^; 

$2.6Sf ;  40%  and  39^%-  (4)  §10.  (5)  102-723... 

(IV.) 

(1)  12-99  gain,  (2)  Lost  §71 H  (3)  $6000; 

$3169;  £6528.  (4)  8.>  10.59.  (6)  $2630. 

(1)  §1000.  (2)  40.  (8)  §9142*. 

(4)  43J.  (5)  Loses  $60;  gains  §180. 

E-x.  (oxi.),  p.  220. 

(1)  §33 ;  §27.  (2)  §250  -  §375  ;  §875 ;  §1000. 

(8)  §3300;  §2200;  §1650;  $1320. 

(4)  9  cwt.  of  saltpetre;  1^-  cwt.  of  sulphui-;  li  cwt.  of 

(5)  120  yd.  ;  160  yd. ;  200  yd.      (6j  §240  to  A;   §80 
to  B ;  §320  to  G.  (7)  28  ;  32  ;  40. 

(8j  .4,  ^lu2  3s.  9d. ;  B,  il32  16«.  lOid.;  C,  £1&B  ISs.  9d 

(9)  113;  339;  678;  791.         (10)  30. 

(11)  5711;  401^;  91U-   lOff 

(12)  -,  9s..  B,  125.;  C,  24s. 

(13)  Men,  §5;  women,  §3;  boys,  §2 

(14)  Men,  S182.7w;  women,  §182.70;  children,  §152.25. 

(15)  §6juO.  (16)  A,  S7i'0  ;  B,  §2000  ;  C,  §1800. 
(17)  /4,§105O;  B,   §1-200;  C,  $1-250;  D,   §1500. 

(IB)  ,W^;  m;  -^^ 

(19)  §175.50;  §218.40;  §-252.72;  §117.00;  $149.76. 

(20)  1200  boys. 

Ex.  (ciii.).  p.  222. 

(1)  Fii-st.  844.25  ;  Second,  §88  50. 

(2)  ^,§4  50;  B.  §^.75;  C,  §11.25. 

(3)  A.  §-2nfi2.4');  B,  $232).  '0;  C,  $773.40. 

(4)  /l,$6.-;6AVV;  B,  $2S'A\%--  (5)  AS20;  .S,  $50. 

(6)  A,  $87.  ou;  B,  $120;  C,  #202.50. 
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(7)  $30;  «48;  $28.  (8)     815.30 ;  $14.25. 

(9)  A,  $245;  B,  ft  1^25. 

(10)  Johuston,  d585  ;  Wilson,  $487.50  ;  Miller,  $176.50 

(11)  A,  S34.30;  5,^53.90. 

(12)  A,  §735;  B,  §490  ;  C,  S367.50  ;  i>,  $294. 

(13)  16»  gall,  and  25^  gaU. 

(14)  A,  §118.30;  B,  §55.90;  C,  $13. 

Ex.  (oxiii).  p.  225. 

(1)  Net  gain,  81974;  ^'s,  S2312;  B'n,  S2172. 

(2)  Net  loss,  $3165;  .4's.  S283() ;  jB's,  $1154. 

(3)  Net  loss,  $3560;    A's,  $i01();  £'s,    net  insolvency, 
$2730. 

Ex.  (oxiv),  p.  230. 

(1)  5  lbs.  of  first,  7  lbs.  of  second. 

(2)  30  bu.  oats  ;  20  bu.  rye  ;  20  bu.  barley. 

(3)  60  lbs.  at  55  cts.  ;  30  lbs.  at  75  cts.     (4)  15  gall,  water. 

(6)  12  gall,  kerosene.         (G)     14  bn.  rye  ;  14  bu.  barley. 

(7)  18  lb.  at  14  cts.  ;  18  lb.  at  18  cts. ;  48  lb.  at  30  cts. 

(8)  36  lb.  at  83  cts.  ;  36  lb.  at  87  cts.  ;  48  lb.  at  45  cts. 

Ex.  (cxv),   p.  237. 

(1)  109^  (2)    $44693.20                 (3)  2  fr.  13  cent, 

(4)  1760cop8k8.  (5)  9ti.  2()kr.            (6)  3345.44. 

(7)  ^576. 12s.  Gd.  (8)  £1  =  $48665.     (9)  London  gives 

25  fr.  45c.  for£l.  (10)   *1  =  13*  marcs  Banco. 

(11)  $4.80.  £1.  (12)2602  ^fl.               (13)     63H       per 

milree.  (nearly).  (14)  (;1()2045  oz  :  25.17  francs. 

Examination  Papers, 

(I) 
(1)  1-2372.  (2)  A  S6075;  PS5400;  (7  $0000. 

(8)5774.43.  (4)Dirpct    S14224.91  ;    Cir.     $14476.72; 

gain  $251.81  (6)   2'341-%         discount, 

(U.) 

(1)  78J  cents  and  66^  cents.  (2)  A  $4912  ;  B  $6168. 
(3)  £1  =  25.  35i|.  (4)  A,  $2324;  B  $1708. 
(6)  10  and  4, 

(m.) 

fl)  83i  Tbs.  of  8,  10  and  12  cents  and  100  lb?  of  20  cts. 

(2)  S1212.  (3)  $1257  .  (4)  ,V..  (6)  *2.  b*.2i(i. (nearly). 
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(IV.) 


(1)  $2211  iV  ^2)  $43.63.  (3)  $5. 

(4)  Paris,    $14285.71f ;     London,    $14600;     Amsterdam, 
814640.  (5)  1  lb.  at  8  ;  8.^  lb.  at  13  ;  8  lb.  at  14. 

(V.) 

(1)  59,  17,  and  106.  (2)  1184-  per  cent. 

(3)  8,  10  and  12  months.  (4,'  9176-/r. 

(5)  -42;  23,^  per  cent. 

Ex.  (cxv-i.),  p.  242. 

(1)  ^  in  greater.  (2)  -^  is  greater. 

(3)  if  is  greatest :  j-  is  least.  (4 )  45  :  364. 

(5)  112:  405.  (6)  $31.25.  (7)  H- 

(8)  1  :  3i.  (9)  128     1  (10)  9  :  I'B. 

Ex,   (cxvii.*    p    245. 

(1)  4  :  3  :  :  12  :  9.  (2)  12|.  (3)  -0076 

(4)  J  :  C  :  :  25  :  39.  (5)  21.  (6)  f?. 
(7)   -048.                                      (8)  28.                       (9)   Z,- 

(10)  A  $552 ;  B  $460 ;  C  $345  ,  D  8230. 

E.X..  (cxviiii)    p    247. 

(1)  £1285.  (2)  10  h.  40  m.  36  4^  sec.  (3j  /»  mi. 

(4)  3  h.  25  min.  P.M.         (5;  10  d. ;  12^  d.         (6)  $47.l'3. 

(7)  7§i  (8)  8  P.M.  Thursday. 

(9)  7722  stones.  (10>  12800 

Ex.   (oxix.,.  p.   24y. 

(1)  54  men.  (2)  1050  men  (3)  18. 

(4)  50  men.     (5)  Nav\ies  did  6  times  as  much  as  soldiers. 

(6)  12./^  dronas.  (7)  576,  (8)  16f. 
(9)  155                          (10    12  days. 

Ex.  (cxx),    p.  252. 

(4)  5000  mm.  (6)   1067.25  dcm. 

(6)   15  miUigi-ams.  (7)  43*7  mm,  ;  4  37  cm. 

(8)  155(100  sq.  cm.  (9)  1086-42  sq.  dcm. 

(10)  1725  grams.       (11)  100  milligrams  ;  10000  decigrams. 

(12)  256-7  centigrams.  (13)  5000  milligi-ams. 

(14)  1-60931  kilometres.  (i5)  567-875  cu.  cm. 

(16)  3720  litres. 
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Ex.  (cxxi),  p.  265. 


(1)  35  sq.  ft.  (2)  135  sq.  ft.            (3)  800|  sq.  ft. 

(4)  12  sq.  ft.  (5)  452|  sq.  ft.           (6)  224  sq.  ft. 

(7)  608  sq  ft.  (8)   150^  8q.  ft.       (9)  402^  sq.  ft. 

!  10)  30i  sq.  yd.  (11)  1387A  sq.  yd.  (12)  SIS^V  eq-  ft. 

(13)  870i  sq.  ft.  (14)     91  sq.  ft.  121  in. 

(15)  11^  aq.  ft.  (16)  502  sq.  ft,  73  sq.  in. 

fl7)  2232  sq.  ft.  81  sq.  in.         (18)  16  ft. 

(19)  7  ft.  6  in.  (20)  8  ft  9  in.           (21)  11  yd. 

(22)  88  yd.  (23)  99  yd.               (24)  9  ft. 

(25)  16  ft.  (26)  103  ft.               (27)  405  vd. 

(28)  255  yd.  (32)  360-5  yd.          (30)  163-25  yd  nearly. 

(31)  5v/  2  in.  (32)  625v/  2  ft 

Ex.(crxii),   p.  256. 

(1)    28s.  (2)     46A.'               (3)     67. 

(4)     58.  (5)     142||.               (6)     $33.60. 

(7)     890.93J.  (8)     $83.89i.           (9)     ^11.  y«.  8d. 


Ex.  (cxxiii),p.  258. 
(8)     M.  68.  9^d. 


(1)     630.  (2)     855.  (3)     875^.  (4)    79a 

(5)     S25.60.       (6)     813.62.        (7)     £6.  18«.  2K 


(1) 

84.93^. 

(4 
(7) 

185  ft. 

81.20. 

(10) 

22^  a. 

(13) 

§12. 

(16) 

S13.50. 

(18) 

lOSlli  sq.  yd. 

(20) 

869.20. 

23) 

2  ft. 

Ex.  (cxxiv),p.  258. 

(2)     $520.96^,  (3)  210  ft. 

(5)     ^13.  108.  (6)  85.95. 

(8)     12  tt.  (9)  62  vd.  1  ft. 

(11)     17+ ft.  (12)  1ft.  9tin. 

(14)     5952  stones.  (15)  §12.96. 

(17)     429  yds.  ;  715  yds. 

;  2955*  sq.  yd.  a9)  26. 

(21)     $29^.f>'^  (22)  S112.64. 
(24)     300. 


Ex.  (cxxv),  p.  262. 

(1)  886  cnb.  ft.        '(2)  548|  cub.  ft.  (3)  83J|  cub.  ft. 

(4)  850 1  f»  cub.  ft.  (5)  1058;jy-j  cub.  ft.  (6)  9600. 

(7)  16335  tons.         (8)  500  men.  (9)  1  ft.    7     m. 

'JO)  203U  lb.  (11)  4  cwt.  (12)  5i  ft. 

,1^)160.  (14)  35  ft.  ^16)^88  195.2'/. 
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Examination  Papers. 


(1)113.  (2)  S75.  (3)81;-}i;lt;i 

(4)  30  inches.      (5)  6  of  each.       (6)  -02 ;  2000 ;  -000002 

OAAA./^onnoo  .     lOOOOIOOOl. 


^vu^  u^K>ynj^  ,          500000 

(7)  -432.               (8)  7899  mi. 

1  for.  25  po,  8  ft.  6  in. 

(9)  45  miles.      (10)  $210. 

(11)  9405  steps. 

(12)  $5670,  ^7560. 

(13)  j^h;    0189. 

(14)  1;  -75.          (15)   14. 

(16)  17695260  in. ;  fii. 

(17)  12  clays.       (18)  108. 

(19)  $12000. 

(20)  A,  $2.49;  B,  $15.81. 

(21)  1;  ft. 

(22)  ^W,  T.'-A-u;  -21;  2100. 

(23)   fWr :  twice. 

(24)  ^142  12s.  6d.;  £'42  15s. 

9d.;  £U  5s.  Bd. 

(26)  1-2-96;   ||. 

(26)  5  h.  48  min. 

(27)  21  yd.  2  ft.  2%  in. 

(28)  S32-66f. 

(29)  |166-66|. 

(30)  849-50  and  $49.60. 

(31)  Si. 

(32)  nu- 

(33)  4  per  cents.;  $128700. 

(34)  7  A  knots. 

(35)  $35.00  and  $52.50. 

(36)  35  cents  less. 

(37)  3  ft. 

(38)  5t-\%;  mH- 

(39)  55-3  ft.         (40)  75^  yds. 

(41)  1. 

(42)  $4200.           (43)  269  \V. 

(44)  256. 

(45)  16s.  Qd. 

(46)  200,  189,  101. 

(47)  $2-1;  10%.  (48)  $1785. 

(49)  270  ft. 

(50)  £5  15s.  Oid.(51)  |||. 

(52)  5s.  Id. 

(53)  $3733^.         (54)  36  days 

(55)  26  sec.  loss. 

(56)  $823.68.       (57)  $9371. 

(58)  $16 J. 

(59)  $1.50.            (60)  $15t. 

(61)  2|. 

(62)  33-6  in.         (63)  1  hr. 

(64)  $3346.87^ 

(65)  Bhr.              (66)  8  hr. 

(67)  7  %. 

(68)  $1680.          (69)  16i  ft. 

(70)  11  sq.  tt. 

(71)  1|8^.           (72)  7-976  d. 

(73)  89t%V  ;  -000365. 

(74)  S4906-25.      (75)  16  day. 

(76)  107 A\  days. 

(77)  A  gets  $1925;  B  $770  ;  C  $154.         (78) '33600;  5|  %. 

(79)  Loss  of  40  %. 

(80)  ^4  Is.  6|4d. 

(81)  1  6.33403.     (82)  ^. 

(83)  8  days. 

(84)  4  hr.  32  min. 

(85)  221b.  of  nitre,  4|  lb.  of 

charcoal,  3|  lb.  of  sulphur. 

.     (86)  95yV  cents. 

(87)  $16.              (88)  $12705. 

(89)  1-2o35  lb. 

(90)  $60.75 ;  $20.42^. 

(91)  1. 

(02)  31116. 

(93)  £1 ;  =740. 

(94)  13^2  min.  to  12. 

(95)  7i  %. 

(96)  4%  &  5%.     (97)  $805. 

(100)  $67.50. 

(9S)  900. 

ANSWERS. 
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(101)  42238274625.  (102)     -8937111. 

(103)  A  in  6|f  da.;  B  in  9||  da.;  C  in  14^  da. 

(104)  90  miles.  (105)     f4lU;  $800; 
(106)  $9.50.     (107)     Loses  4°/..    (108)     $214. 

(109)  $9.38t^.  (110)      1^  l|d. 

(Ill)  14min.         (112)     ^.  (113)     ^8250. 

(114)  30  mi.;  25  mi.  per  hour.       (115)     7^  ;  £50  less. 

^116)  4  days.  (117)     §6.17^. 

(119)  On  Tuesday  p.  m.  wlien  one  clock  marks   9h.   11m.. 
and  the  other  8h.  64m.  30seo. 

(120)  $1238.70  (121)     4497  times. 
(122)  »450.                                       (123)     $10.S18,815. 
(124)  SI.  12.          (125)     30.            (126)     4  times. 

(127)  B  walks  a  mile  in  13J  miu  ;  he   loses  by  11^   mic. 

and  by  ^|  mi  (128)     7A  months. 

(129)  90  ;  $465.  (130)     1200  «al. 

(131)  4,V.  (132)     46.         (133)     4000  ft. 

'134)  A,  gets  88  cents;  B,  49^  cents. 

(135)  18 1^  min.  and  16^  min.  past  3. 

a36)  13^  years.  (137)     £136.  9«.  2d,  ;  6i  % 

(I38)  10.  (139)     £60000.     (140)     38. 

(141)  $1.76.      (142)     Sidays.     (143)     3^  hrs. 

^144)  28^  days.  (145)     4u0  miles. 

(146)  87^.  (147)     A    gets    81155  ;  B, 

$572  ;  a  $259.50.  (148)     6\. 

(149)  111835f  metres.  (150)     £44. 13s.  3d. ;  |  ft. 

(151)  2.  (152)     937 ;  -02268  of  an  inch. 

(153)  7i  miles.     (154)     8}.  (155)     £000.     (156)  8760, 

(157)  16|  miles.  (159)     ^-9  fr.  =  £1. ;  2o-15  fr.  =  £1. 

(160)  3ft.  11,',  in.(161)     1.  (162)      74423»y 

(163)  48  min.  (104)     4^  months. 

(165)  9  of  spirit  to  31  of  water.     (166)     56,i%. 

(167)  82035.         (168;     10.  (169)  2198in.  in  a  century 

170)  6.30  p.m.     (171)     103-67;  574.  (172)     15  hr. 

(173)  56  yd.         (174)     $6.  (175)     ^  min. 

(176)  $23  •  17f  ^.  (177)     13|9-  min.  (178>     1520  tons, 

(179)  10861578  nearly.  (180)     1120  yd.;  262^«^  ac, 

(181)  15  masters,  345  boys. 

(182)  A  gets  $17.50;  5,852.50;  C,  8105;  D,  8175. 

(183)  $-4500.  (184)     18  cents.  (185)     40  %  of  loss. 
(186)  $-24360.         (187)     6  cents.  (188)     811835.76. 

189)  83.40.  (190)  $81.12;  7  yds.  (191)     2. 

192)  1,%  hr.  (19.3)     $7500. 

(194)  $3750.  (1S)5)     88400. 

(196)  Each  child  gets  $1920.60  ;  each  brother,  $960.30. 
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(197) 

(199) 

(200) 

(203) 

(205) 

(207) 

(209) 

(211) 

(214) 

(216) 

(218) 

(221) 

(223) 

(225) 

(228 

(230) 

(231) 

(238) 

(236) 

(239) 

(241) 

(244) 

(246) 

(248) 

(250) 

(251) 

f254) 

(256) 

(259) 

(261) 

(263) 

(266) 

(269) 

(271) 

(275) 
(278) 
(281) 
(283) 
(284) 
(286) 

(288) 
(290) 
(293) 


^215.  (198)     He  gains  14 A  % 

60000000  quarters. 

li  miles  an  hour.         (202)     4|. 
(204)     1609-3(J6  metres. 
(206)     8-243  %. 
(208)     2 : 7. 
(210)     2  ft.  3  in. 
5  io  and  10  %.      (213)     3  pints 
(215)     $2450. 
(217)     80  days. 
$115.  (220)     474. 

(222)     124.001  and  f 
Second  greater  by  $50. 
7i  hr. ;  18  hr. ;  5^  hr. 
(229)     $6120. 
breath  16  ft. ;  height  8  ft. 
(232)     42000. 
(285)     Lost  ^1. 
(237)     $U-  (238) 

(240)     48000. 
8^^  days.     (243)     90  days. 
(245)     "  ■ 
(247) 


8  miles  an  hour 

87 

$2.n0. 

$5    40  of  increase. 

33  lb.  7  oz.  Avoir. 

£9.  3s.  6d.      (212) 

4%. 

$92;  8115. 

$4000. 

•05. 

9000  men. 

$9125. 

10  hours. 

Length  32  ft, 

68. 

$83.76. 

$805. 

$9.50. 

88.  (242) 

$56000,  $48000,  $42000 

160 ;  623, 


(219) 

(224) 
(226) 


^6000. 


1500  bbls, 
(249)     5i  years, 
breadth,  18  ft.;  height,  12ft 
(253)     i% 
(255) 
(258) 
(260) 
(262) 
(265) 
(268) 
(270) 
(278) 


^1.  lis.  4jrf. 

Length,  27  ft. 

3998986616.      (252) 

Increase  $160. 

4i  days.       (257)     $30. 

24  days. 

400  in. 

l|mi.  (264)    B. 

$1200.    (267)     Loses  5%. 

$40800. 

Between  -0001  and  '0002. 

(7$6000;  Z)$7000.  (274) 

If  cents.       (276)     $5.60.       (277) 

$12800.         (279)     $4.80.       (280)- 

750  (282)     478,  369,  and  684." 

45  mi.  and  80  mi.  per  hr. 

60  per  cent.  (286)     82^  cents. 

15j  cwt.  of  nitre  ;    lA  cwt.  of  sulphur ;    2i»,  cwt.  ol 

charcoal.        (287)     ^  miles  per  hour. 

Capital  $1000000  ;  Receipts  $100000.       (289)     8^  %. 

1 ;  28.        (291)    86li  ;  lO^Vi-        (292)     IjJ. 

£66.  13»,  4d.  (294)     2-8623809  hr. 


17f%. 

4^  per  cent. 
^110;  150  per  cent 
$553^  ;  5%. 
$200. 

$4.81  nearly. 
25  cents. 
A  $3200 ;  £$4800; 


$6.50. 

9  6|  cent  5 
-!—  m. 


AKSWES8. 


323 


(295) 

(297) 
(299) 
(301) 
(303) 
(305) 
(307) 

(810) 

(312) 

(314 

(316) 

(318) 

(320) 

(322) 

(824) 

(326) 

(828) 

(331) 

^834) 

(385) 

(337) 

(340) 


■46 


6  hr.  lOiJ  min 

$39.95. 

$16?. 
70-41 ;  1 
$274. I2i 
8i  and  ^. 
$20000. 
Sl3i 
$12.31 
6f  per  cent. 
83000. 
73§cents. 
B,  by  16  yds 
26  yd. 
^62.  6a. 
9  days. 
$1440. 
70. 

i;  *;  1 

$234;  $266.40 
3^  hours. 


(296) 
(298) 
(300) 


32  days. 
8  per  cent. 
28i ;  427 A  lb. 


(302) 
$456.L',5  (804) 

(806) 
(308) 
(309) 
(311) 
(813) 
(315) 
(817) 
(819) 
(321) 
(323) 
(325) 
(327) 
(829)     2a.  6d.       (330) 

(332)     5  hr. 

;  $306;  $345.60. 
(336) 


Loss 


4  per  cent. 

$1023.75. 
$80;  S133i 
$5100. 

12903.        18 

16  years. 

$7800. 

1^  months. 

J  per  cent,  loss 

1      .    A26    .     7 

14  min.  43|  sec, 
1;  2. 

$10000  ;  $4000. 
8a.  2^d. 

(833)     5  miles. 
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ts. 
First  is  $60.      (338)     $14600.  (1^9)     25  oxen. 

A,  3240  ;  B,  2916 ;  D,  2052 ;  G,  1944 ;  U,  1728,  ir 
aU,  6480. 
(841)     12lfJ.  -  (842)     4||.  (843)     $2200. 

844)    66.  (345)    18  min.  (846)     ^1160. 

(847)  Man  gets  £4t.  4«.  ;  woman  gets  £3 ;  child  ^1 16«. 

(848)  27951:  12500. 

(849)  875  grains  of  potash :  890  grains  of  sod*. 
(860)     I20.9& 


APPENDIX    I. 


INTEREST,    ANNUITIES,   ^e. 

1.  To  find  the  anwuiU  of  a  given  sum,  in  any  jivan 
time,  at  Simple  Interest, 

If  P  be  the  principal  in  dollars,  n  the  length  of  time  in 
years,  r  the  interest  of  SI  for  1  year;  then  tlio  interest  of  $P 
for  1  year  will  be  Pr,  and  for  n  years  will  be  Pnv ,  where- 
fore, if  I  be  the  interest,  then  i 
I  =  Pm. 
If  M  h<d  the  amount,  we  have 

M  =^  P  -f  Pm 
=  P  (1  +  m). 

2.  To  find  the  amount  of  a  given   sum,  in  any  rjiven 
time,  lit  Compound  Interest. 

Let  P  =  the  principle  in  dollars  ; 
»'     r  =  the  interest  of  $1  for  1  year ; 
"     ?*  :=  the  number  of  years  ; 
"    R  =  the  amount  of  $1  fori  year  ^^1  -\-  r; 
then  PE  will  bo  tno  amount  of  IfP  for  1  year, 
and  this  becomes  the  Principal  for  the  2nd  yoarj 

.-.  PRR  =  PR2 
will  be  the  amount  of  $P  for  2  years, 
and  this  becomes  the  Principal  for  3rd  year  ; 

.-.  PR2R  =  PR3 
will  be  the  amount  of  $P  for  3  years,  etc. ; 
hence,  M  =  PR" 

=  P(1 +  /•)", 
will  b«  the  amount  of  $P  for  n  years. 

Interest  =  PR"  —  P  ' 

=  P(R'»— 1). 

3.  To  show  that  the  formulcL,  if  =  PR*  ie  true  when 
n  is  fractional. 

If  n  is  fractional  we  can  always  find  m  whole  nnmber  such 
that   ua  is  a  whole  number  =  g.,    suppoio.      Divide  the 
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year  into  a.  equal  intervals,  and  let  in  be  the  amount  of  $1 
in  one  of  these  intervals,  then  the  amount  of  $1  in  a  in- 
tei'vals  is  m"^,  and  is  equal  to  E;  also  the  amount  of  $1  in 
n  years,  that  is  net  intervals,  is  equal  to  w"^,  and  therefore 
equal  to  E"  \  hence  the  amount  of  §P  =  PR" ,  therefore  the 
formula  is  true  for  fractional  values  of  n. 

Thus,  if  r'  is  the  nominal  yearly  rate  of  interest  of  $1  pay- 

able  q  times  a  year,  meaning  that  —  is  the  interest  payable 

at  the  end  of  each  grth  part  of  a  year,  then  the  amount  of  $1 

/        ^■'l ' 
in  a  year  is  $  [  1  +  —      ,  and  the  irte*  yearly  rate  of  interest  is 


(-^P 


Ex.  (1).  Find  the  amount  of  $100  in  2^  years  at  8 
per  cent.  Compound  Interest. 

M  =  100|l  +  4)' 

I         ft       8         5;3      /_8_\  -         53-1     /  8  \  ^ 
=  100  |1  +  2  '100  +  1-2-2--  \100/     +  1-2-3  2^  \lOO/    +  - 
=  ino  (1  +  -02  +  -012  +  -000155  +  ...) 
=  $121-210... 

Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quai'terly,  &c.,  instead  of  yearly. 

The  advantage  per  SI  for  a  year,  when  the  interest  is  paid 
half-yearly,  and  the.  lialf-yearly  payment  is  haK  the  yearly 
one. 

=  |l  +  ^1  1  a  +  r) 

•=  1  -(-  r  -f--j-  -f  ...  —  (1  +  r) 

r- 
=  -J-  nearly,  since  r  is  a  small  fraction. 

Similarly,  when  the  interest  is  paid  quarterly,  the  advan- 

tage  =    -Q-  nearly. 
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And  generally,  when  the  interest  is  paid  p  times  a  yeaa*, 
the  advantage 


(i+^)'-(i  +  '-) 


lp-1 
2p 


nearly. 


Ex.  (3).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  being  supposed  due  every 
instant. 

If  the  interest  were  paid  q  times  per  anniun,  then 


M  =  P|1+- 

=  P  11  +nr  +  nin  —  "]r^  +  ...\ 

1-2 

Now,  if  g  be  indefinitely  great,  that  is.  the  intervals  be- 
tween the  payments  indefinitely  small,  then,  neglecting - 
and  its  powers,  we  heve 

l+nr  +  ^j:^  +   r2^  +  -   J  ■ 

=  Pe°^,  where  e  =  2-7182818. 

Todhiinter's  Algebra,  Art.  54'. 

Ex.  (4).  If  P  represents  the  population  of  any  place 
at  a  certain  time,  and  every  year  the  number  of  deaths 

is  -th,  and  the  number  of  births  -th,    of     the    whole 

P  9 

population  at  the  beginning  of  that  year;  required  the 
amount  of  population  at  the  end  of  n  years  from  that 
time. 
At  the  end  ol  one  year  trom  the  time  the  population  was  P, 

P         P         p  —  q 

.'.  the  mcrease  =  -  —  -  =P 

q  p  pq 
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*.   population  at  end  of  Ist  year 

=  P  +  P^^^^  =  Pil  +^^^\^  Pi,  say. 
Similarly  population  at  end  of  second  year 

M        p<i  )       I        v<i  > 

and  so  on  as  in  Compound  Interest. 

(         P  —  ^l]" 
Hence,  population  at  end  of  nth  year  =  P  i  1  +  — —  ^ 

4.  To  deduce  the  formula,  for  aiivple  Interest  from  the 
formula  for  Compound  Interest. 

M  =^PR" 

=  P(l  +  r)" 

(  '     nin  —  1)   . 

=  Pjl  +  «r  +  ~\t2     r''  +  &c. 

Isow  Compound  Interest  may  be  regarded  as  consisting 
of  two  parts : 

(1)  Interest  on  principal,  and 

(2)  Interest  on  interest. 

If  from  the  value  of  M,  given  above,  we  take  away  the 
part  that  represents  interest  on  interest,  there  remains  the 
interest  on  the  principal  or  the  Simple  Interest.  Now  the 
thu-d  term  contains  r^  or  r  \  r,  that  is  interest  jn  interest. 
Similai-ly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  have 

M  =  P  (1  +  nr),  as  before. 

Hence,  any  formula  for  Simple  Iijterest  may  be 
deduced  from  the  corresponding  one  for  Com 
pound,  by  neglecting  r^  and  all  higher  powers 

Tlierefore,  in  general,  we  shaft  find  f;h ,  tcrmula  tor  0cm 
pound  Interest,  and  deduce  the  con-esponchng  iormuia  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method, 
of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz.,  Compound  Interest.  Simple  Interest  is  incorrect  in 
principle,  and  of  course  may  lead  to  v^eiy  incorrect  results. 
When  any  sum  of  money  is  due,  it  matters  not  whsthor  it  is 
called  principal  or  interest,  it  is  of  value  to  the  owner,  and 
should  bear  interest.  The  results  obtained  by  the  piinciple 
of  Simple  Interest  are  merely  approximations  to  the  correct 
results  obtained  by  the  principle  of  Compound  Interest, 
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Exercise  I. 

(1)  A  sum  ot  SP  is  put  out  at  Simple  Interest  forn  years  ; 
find  an  expression  for  its  amount  at  the  end  of  tbat  tim(i. 

(2)  If  R  be  tlie  amount  of  ?1  in  ono  year  at  any  rate  ol 
interest,  the  amnint  of  P  dollars  in  «  years  will  be  PR", 
whether  n  be  integral  or  fractional. 

(3)  If  $P  at  Compound  Interest 'amonnt  to  $M  in  t  years  ; 
what  sum  mu^t  be  paid  down  to  receive  $P  at  the  end  of  t 
years  ? 

(4)  If  SP  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m-  years ;  show  that  .^  s.  4. 

n 

(5)  In  what  time  will  a  sum  of  money  treble  itself,  at  6  per 
cent.,  Compound  Interest? 

log  3  =  -.4771212,  log  1-05=  -0211893. 

(6)  A  sum  of  money,  SP,  is  left  among  A,  B,  C,  in  sach  A 
manner  that  at  the  end  of  a,  6,  c  years,  wiieu  they  respective- 
ly come  of  age,  they  are  to  possess  equal  sums  ;  find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  §4410  and  84400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
with  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  population  be  doubled? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property  ;  in  the  second  year,  2m  times  that  of  the 
remainder ;  in  the  tliird  year,  3m  times  that  at  the  end  of 
the  second,  and  so  on  ;  and  at  the  end  of  2p  years  he  has 
nothing  left ;  shew  that  in  the  pth  year  he  spends  as  much 
as  he  has  left  at  the  end  of  that  year. 

(]  0)  If  interest  be  payable  at  every  instant,  in  how  many 
years  would  $1  amount  to  $6,  reckoning  interest  at  6  per 
cent.  ? 

(11)  A  person  starts  with  a  certain  capital  which  produces 
him  4  per  cent,  per  annum  compound  interest.     He  spen" 
every  year  a  sum  equal  to  twice  the  original  interest  on  his 
capital.     Find  in  how  many  years  he  will  be  ruined,  having 
given  log.  2  =  -3010300,  log.'l3  =  1-1139434. 

(12)  The  population  of  a  county  is  35743.  There  is  no 
emigration  or  imnaigration.     The   annual  deaths  are  27  in 
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the  lOGO,  and  the  birthe  62  in  1000.     Wiiat  will  be   the  in- 
crease of  the  population  in  five  yeara  ? 

(13^  If  the  popnJation  of  a  country  be  P,  and  every  year 
the  number  of  deaths    3   -^(rth    and  the  number  of  births 
^Vth,  of  the  whole  population  at  the  beginning  of  the  year  ; 
find  in  what  time  the  population  will  be  doubled, 
.og  181  =  P.-25768,  .og  3  =  -4771213. 
log  2  =  -30108. 

(14)  On  a  Slim  of  money  borrowed,  interest  is  paid  at  the 
rate  of  5  per  cent.  After  a  time  $600  of  the  loan  is  paid  ofi', 
and  die  interest  on  the  remainder  reduced  to  4  percent.,  and 
the  yearly  interest  is  now  lessened  one-third  What  was  the 
sum  boiTOwed? 

(16"   If  a  debt  or  at  compound  interest  is  discharged  in  h 
a 
years  by  annual  payments  of  — ,  show  that 

(1  +  r)"    (l~mr)~  1. 


DISCOUNT. 

5.  To  find  the  Present  Wonh  and  Discmmt  on  any  sum 
for  a  given  time.  (1)  Compound  Interest.  (2)  at  Simple 
Interest. 

The  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  Joiwurdu  from  a  given 
date  while  the  latter  is  ckoned  backwards  from  the  same 
date.  Hence  it  ia  ev  t  that  if  V  represents  the  Present 
Worth,  then, 

V  ^  P(l  +  r)r' 

P 

=  /r       x„-  for  Compound  InDerest; 

expanding  and  neglecting  r»  and  higher  powers  we  have 

P 
J——,  for  Simple  Interest. 
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If  D  be  the  Discouut,  tlien 
D  =  P  -  V 

p 

=  P  — 7- r-,  Compound  Interest. 

^     (1  +  r)» '  ^ 

P 
=  P-j-^^^,  approximately, 

Pnr  .       ,    ^ 

=  1 — ; ,  Simple  Interest. 

1  +  nr  ^ 

6.     If  we  expand  P  (1  +  r)~",  and  neglect  r'^   and  liigher 
powers,  we  get 

P  (1  —  nr] 

which  may  be  caUed  the  common  present  worth. 

The  tnie  present  worth  is 

P 

TT- ;  by  division 

1  +  nr'     "^ 

=  P  (1  -nr  +  n^r^  —  n^r'^  +  (kc. 

Subtracting  the  common  from  the  true  present  worth,  we 
get 

Vn-r'^  (1  —  nr  +  n'^r-  —  dbc.) 
1 
1  +  nr ' 

and,  therefore,  when  n  is  small  the  error  committed  in 
taking  common  for  true  discount  is  nearly  proportional  to  the 
square  of  the  time. 

In  the  expression 

P  (1  —  m), 

1  .1 

if  w  =  -  the  common  present  worth  is  nothing ;  while  if  n  >  - 

it  is  a  negative  quantity.  That  is,  the  common  present 
worth  of  a  bill  for  §100  due  20  years  hence  at  5  per  cent,  is 
nothing,  and  for  any  period  beyond  20  years  the  holder  of 
the  bill  would  require  to  pay  a  certain  sum  to  get  quit  of  it, 
which  is  absurd.     The  tni^  present  worth  of  $100  due  in  20 

P 
years,  &s  given  by  the  formula  j— — -,  is  $50. 
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The  interest  is  greater  than  t/ie  discount. 
P  nr 


Siiioe 

1    _  1  +  7ir 
D            Pnr 

Pnr         P 

• 

• 

.:     I   >  D. 

8. 

Since 
and 

P 
^  —     l  +  nr, 

1  +  nr 
_        I 

l  +  nr 

wo  see  that  the  Discount  is  the  Present 

Worth 

of 

the 

Interest. 

9.    The  Discount  is  half  the  harmonic 
the  Principal  and  the  Interest. 

meam 

oelween 

l+nr 
PI 
"~     P+  Pnr 

PI 

P+I 

,    2  PI 
*  P  +  I 

=     half    harmonic    mean    between 
principal  and  interest. 

Ex.  (1).  The  Simple  Interest  on  a  certain  sum  of 
money  for  a  certain  time  is  $28,  and  the  discount  for 
the  same  time  at   the  same  rate  of  simple  interest  in 
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$24.     WTiat  is  the  sum  of  money?     If  the  time  be  3^ 
years,  what  is  the  race  per  cent.?" 

From  the  above  formula  we  have 

24   =   -?^ 
P  +  28 

24  P  -f  -24  X  28  =  28  P 

4  P  =  24  X  28 

P  =  $1G8; 

the  sum  required  is  ^168. 

Again,  D  =— j 

l-|-«r, 

3_      7       . 
"*  -  2+7r  • 
1 


.'.  rate  percent.=  100r=-^^  —  4^. 

Ex.  (2)     If  the  Simple  Interest  on  a  sum  of  money 
for  a  given  time  and  rate  is  i  th  of  that  sum  itself.  Uie 

1       .  , 
True  Discount  will  be 


bat,  in  this  case, 


n  +  1 

D 

FI 

~p-f-l' 

I: 

=i^^ 

,      D: 

p-ip 
~p+  ip 

p 

L      _             .      _. 

n  +  1 


Similarly,  if  the  interest  bej-of  the  principal,  the  discount 


a  -f  2) 


of  the  principal. 
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Ex.  (3).   Bank  Discount  at  5  per  cent,  being  $130.90, 
find  tlie  true  discount  on  the  same  amount. 


D 
I 

-  = 

n 
20 

where  «  = 

"=" 

21 

D 

= 

20 

$130.90. 

= 

S124-66|. 

10.  Bank  Discount  ex'^eeds  Trvje,  Disrnunt  hy  the  Simple 
Interest  on  the  Trim  Discount. 

Bajik  Discount — True  Discount  =  I—D 

Pnr 
—  Pwr  ~ 


1  -(-  w 
F 


—  IP  -  — - — '  1  «■♦• 

-  ^^      14.Hr/ 

1  -\-  nr 
=   Dnr 

=  Sixople  Interest  on  the 
True  Discount. 

Ex.  (4)     The  True  Discount  on  a  bill  due  in  1  year, 
and  discounted  at  8  per  cent,  being  $500,  what  woidd 
bave  been  the  Bank  Discount  thereon  ? 
Bank  Discount  =  True  Discount  -|-  Dnr 
=  S500  -f-  $500  X  TW 
=  S540. 

Exercise  II. 

(1)  Bank  discount  being  5  per  cput.,  a  person  receiveB 
$S7.10  less  than  the  nominal  value  of  his  bill.  What 
sbould  he  receive  for  his  bill  if  true  discount  only  were 
deducted  ? 

(2)  A  pprson  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  8536.25.  With  this  sum  he 
purchases  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  cent., 
is  worth  at  pre'^pnt  exactly  the  money  he  possesses.  For 
bow  much  is  the  bill  drawn? 
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(8)  True  discount,  at  4  per  cent.,  on  a  sum  of  money 
being  $15,  find  simple  interest  on  the  same  sum  at  5  per 
cent. 

(4)  The  interest  on  a  certain  sum  of  money  is  $180,  and 
the  discount  on  the  same  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $150 ;  find  the  sum. 

(5)  If  the  interest  on  $A  for  a  year  be  equal  to  the  dis- 
count on  $B  for  the  same  time,  find  the  rate  of  interest. 

(6)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  half-yearly  dividend,  what  is  the  rate  of 
interest  ? 

(7)  A  gives  B  a  bill  for  $a,  due  at  the  end  of  m  years,  in 
discharge  of  a  bill  for  ^6,  due  at  the  end  of  n  years:  for 
what  sum  should  B  give  A  a  bill  due  at  the  end  of  "p  years, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A  my  income,  a  the  premium  for  assuring 
$100,  r  the  rate  of  Interest  per  cent,  per  annum ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a  sum,  whose  interest  shall  equal  my 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  cent,  dis- 
count, if  he  pay  in  six  mouths ;  what  discount  ought  he  to 
allow  if  payment  be  made  in  two  months,  at  5  per  cent,  per 
annum,  simple  interest  *? 

(10)  The  discount  on  a  promissory  note  of  $100  amounted 
to  $7.50,  and  the  interest  made  by  the  banker  was  $5-406 
per  cent. ;  find  the  interval  at  the  end  of  which  the  note  was 
payable. 


EQUATION  OF  PAYMENTS. 

11.  To  find  the  equated  time  of  payment  of  two  sums 
due  at  different  times  at  a  given  rate  of  interest. 

Pi        (P1  +  P2)       Pa      ,, 

_ j4 

til  n  n<i 

Let  Pj,  P2,  be  the  sums  due  at  the  end  of  the  time 

Hi,  n^;  r  the  rate  of  interest ;  take  time  N  greater  than 
ti^.     Then  it  is  manifest  that  tjie  amounts  of  P,.  P„  at 
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the  time  N,  should  in  equitv  be  together  equal  to  the 
amount  of  their  sum,  (Pj  +  ^j),  in  the  same  time. 
Whence, 


^  —  n,  I  \  N- 

+ 

N 


Pi  II  +  r)  +  P2   U-rr 


=  (P.  +P.j(l+r) 
or'  dividing  both  sides  by  I  1  -j-  /)     ,  we  have 

P,(l  +  r)     '''+P,(l  +  /-)      "''=(p,   +pj(n-r)     .''.(1) 

that  is,  the  present  values  of  these  siuns.  due  at  their  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand,  neglecting  r^  and  higher  powers  we  have, 
Pi  (1  —  »,r)  +  P..  (1  -  n..r}  =  (Pi  +  P.)  (1  —nr) 
or,  Pi^i  +  P._.7(.>  =  (P,  +  P._,)?i,; 

which  is  the  rule  given  in  Ait.  184. 

• 

12.  We  have   seen.   Art.  6,  that  the  expansion  of 

\1  +  /•/  ,  neglecting  /■-  and  higher  powers,  gives 
common,  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  the 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  greater  than  discount,  Art.  7,  a  small  advan- 
tage has  been  given  to  tlie  payer. 

13.  If  we  write  equation  (1)  in  the  torm, 

Pi  Ps    _  _  P.  +  P, 

(1  +  r)"i     ^    (1  +  r)"o     ~~     (1  +  r/'  ' 
and  expand,  neglectmg  r,j,  and  higher  powers,  we  have 


1 


P2  P,  +P2 


1  -t-  n,r  1  +  noT  1  +  nr 

which  18  the  lOrm  of  the  equation  lor  Simple  Interest. 
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Solving  for  n  we  get 

which  is  the  correct  value  of  the  equated  time. 

If  r  be  a  verj'  small  quantity,  aa  in  practice  it  usuallj-  is, 
and  Pj,  Pj,  not  very  large,  we  shaU  have 

Pl»l      +P,«0  V        . 

At  =    — ^ 5 ,  as  before. 


ANNUITIES. 

14.  The  term  Aimaity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods  ;  and  these  payments  may 
take  place  yearly,  half-yearly,  quaiterly,  dc. 

15  Tu  find  the  Aiiioaiit  of  an  annuity,  tu  ^  paid  far 
a  given  number  of  years,  at  Compound  Interest. 

Let  A  be  the  annuity,  n  the  number  of  years,  R  the 
amount"  of  one  dollar  in  one  year,  M  the  required 
amount. 

We  have 

Amount  due  at  the  end  of 
1  year  =  A 


.  aB'- 


,o.    -or  oimple  Interest,  expanding  and  neglecting 
anu  higher  powers,  we  get 


:  A   + 

AE 

A  -r 

AE  + 

AE2 

_" 

&C. 

= 

A  + 

AB  + 

AE2  ^  

E^ 
^B 

'  —  I 
—  1 

A  r-1. 
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r  {  1'2  I 

=  AiH  +  ^(7z-l)rl. 

17-  Tojind  the.  Present  Value  of  an  annuity,  tnhepaid 
for  a  given  number  of  years,  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  while  the  present  value  is  AE~^ ;  similarly, 
the  amount  at  the  end  of  the  nth  year  is  AE"~S  and  the 
present  value  is  AE~".  Hence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  E,  and  then  change 
the  sign  of  the  index  ot  E. 

Multiplying  by  R  we  get 

A    I^"'^'  -  S. 
'     R  -  1 

Changing  sign  of  index  we  have 


P  =  A 

=-A 


R-rn-HJ_R- 

R-i-^T" 
R-«    -1 


1    -    B 


=^(1-R-). 


n.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
tlie  same  as  tiie  annuitv  for  that  time. 


R"  —  1 
Hence  PR"  =  A  •  p^_^ 

i  —  ix-^ 


.t(-H 
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in.  We  will  DOW  proceed  on  the  principle  that  the 
present  value  P  is  the  sum  of  the  present  values  of  the 
resj)ective  annual  })ayrQents. 

Present  value  of  A  due  1  year  hence  =  AR~' 
"  "  2         "  =  All-» 

&c.  =  &c. 
"  "  n         "      "     —  AR-» 

.-.  P  =  AR-i  +  AR-2  4-  AE-*  .  .  .  AR-" 

R— -1 


=  -^ll-E-" 


18.  For  Simple  Interest,   expanding  and  neglecting 
r*  and  higher  powers,  wc  get : 


= 

^1 

1  -±] 

R»i 

= 

A 
r 

(l  +  r)»-l 
(1  +r-)" 

A 
r 

1  +  nr  + 

"(f^ 

d^^ 

»  4-  .  ..  — 

1    +    iW 

■  A. 

«  +  »  (n- 
1  4-  ivr 

-l)r 

■  nA. 

.  2  +  (n  - 
1  4-  n 

r 

19.  To  find  {lie  present  value  of  a  perpetual  annuity, 
/.  Reckoning  Compound  Interest. 

P  =  AR~^  4  ARl^  .  ...  ad  vrifinitum. 
_AR-i 
~1— R-^ 
_    A 
R^l 
A 
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II.   Reckoning  SimpU  Interest. 

p  _  wA     2  +  (»i  — l)r 
2  '         1  +  nr- 

_  jvA     ^  +  (1  -  i)r 

2^'  -L  +   y 

Now  when  n  =  a,  the  hmit  of 

X  +  r  0  +  r         ~  ^• 

X  A 


Hence,  the  limit  of  P,  when  n  ;^  oc  = 

Tills  result  shows  that  an  infinite  sum  of  money  is  re- 
quired to  be  left,  in  oixler  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absurd.  It  indicates,  therefoi-e,  that 
tlie  only  correct  method  of  computing  annuities  is  on  the 
compound  interest  principle. 

20.  To  find  the  Present  Value  of  an  a?inuity,  to  com- 
mence at  the  end  of  p  i/ears,  and  then  to  continue  q  years. 

The  present  values  of  the  first,  second,  &c. ,  qth  payments, 
due  at  tlie  end  of  p  -f-  1,  &c.,  p  +  q  years  respectively,  will 
evidently  be 

AE-'P+^^  AR-<P+2^         &c.     AR-<i'+'J'; 

whence  the  present  value 

P  =  AR-'P+^'-  h  +  R-i  +  R-2  +  ...  +  R-(i-i' 
1-R- 


=  AR-'P+^' 
A         (Ro 


Rp+q    ■    R 


1  -  R-q  I 
1-R-i  J 

^1- 


If  the  annuity  is  payable  for  ever  after  p  years  have  ex- 
pired, by  summing  the  above  series  ad  vnfmitum,  we  have 
_         A 
^==RP(R-1)" 
These  formula  enable  us  to  compute  the  values  of  Rever- 
sions, or  Anuidties  in    Reversion;  and  the  latter  determines 
the  value  of  the  Fee  Simple  of  the  freehold  estate,  which  is 
to  fall  in  at  the  expu-ation  oip  years. 
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Ex.  1.  A  sum  of  $a  is  boiTOwecl  for  a  period  of  m 
years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A  be  the  annual  instalment. 

Tken  tlto  amount  of  this  annual  payment  in  m  years. 
A 


|Rm_ 


Again,  if  the  snui  a  be  allowed  to  accnmnlat?  for  m  years 
at  compound  interest,  its  imount 
=  a  R-" . 

Now,  these  two  amounts  ought  to  be  equal. 
Hence  we  hare 


^|R'«-l}=a 


\  A=  - 


R"; 

R" 


R'«  -  1 
a  1 


r      1-R-' 


Ex.  2.  The  present  value  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10  ;  and  the  present  value  of  an 
annuity  of  SI,  to  continue  2x  years,  is  §16;  find  the 
rate  of  interest. 


Here, 

10  =  -  (l-R-*),  art  17 

and 

16  =  i  (1-R-^); 

16         1-R-^ 
•  •    10  ~    1  -  E-* 

_  (1-R^)(H-R— ) 

l-R-* 
=:.  1  +  R-*  ; 

or 

2 

-^  — 

.-.  1 

2 

Subtituting  in  tlie  first  equation,  we  get 

2  1 

K  •     =  10  ; 

6  r  ' 

1 

or  100  r  =  4. 
The  rate  is,  therefore,  4  per  cent. 

Ex.  3.  A  mortgage  of  $5,000,  interest  at  6  per  cent, 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  §390,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  willbe  300(1  •Oo)^''.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  yea' s, 
will  be  300(1  •05)^''^  ;  and  so  ou.  The  amount  of  the  last 
uayment  will  be  ^3L!0. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 
..ill  be 

5000  +  300  (1  05j"-f  30;)(l-05)i=^ -f  -r  800. 

^  5J00  -1-  300  {(1-04)"-+- (1.05)1''' -f  ^  ij. 

-5W0+800|J^^5J^^| 

=  8162-00. 

Now,  if  the  present  value,  P,  be  put  out  to  conapound 
interest  at  10  per  cent,  per  annum  for  7  years  and  10  mos., 
it  ought  to  amount  to  the  same  as  the  mortgage  for  that 

.-.  P  (105)i5»  =  8462-06 
.-.  P  =  8940.13. 
The  Present  Value  of  the  Mortgage  is,  therefore,  $3940.13. 
The  value  of  (1-05)^*  may  be  found 

(1)  By  means  of  a  table  of  logarithms. 

(2)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
105  we  obtain  the  15th  power,  taking  f  of  the  difference 
and  adding  to  the  15th  power,  we  get  approximately  tlie  15f 
power  of  1  05. 
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(3)  By  the  Binomial  Theorem,  as  follows : 

(1.05)*  =  (1  -I-  ^)i  ^  1+  _ij^__^i^  =  1.0163;  then 
(1.05)^"-^-  1.0163  will  give  a  close  approximation  to  (1.05)"* 

For  additional  information  on  this  subject  coiisult  Loan 
Tables  by  Professors  Ckerriman  and  Loudon. 

Exercise  III. 

(1)  A  person's  dividend  from  his  Bank  Stock  is  1?530  i\ 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7  per  cent. 

(2)  What  annuity,  to  continue  20  years,  can  be  purchased 
for  $10000,  allowing  compound  interest,  at  5  per  cent. 

(3)  For  what  sum  miofht  the  Government  of  a  coimtry 
undertake  to  pay  an  annuity  of  $1000  a  year,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  6  per 
cent. 

(4)  For  what  sum  might  an  annuity  of  $400  a  year,  for  10 
years,  to  commence  in  5  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(5)  A  person  who  enjoyed  a  perpetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a  benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  ol  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6  per  cent.  ? 

(6)  A  person  at  the  age  of  22  put  $100  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  He  also  collected  the  interest  annually,  and  con- 
verted the  same  into  principal ;  what  amount  was,  by  these 
means,  accumulated  ? 

(6)  A  corporation  borrows  ^3769  at  4  per  cent.,  to  be  paid 
ib  30  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(7)  A  property  is  let  out  on  lease  for  a  years  at  an  annual 
rental  of  $b,  and  after  c  years  the  lease  is  renewed  on  pay- 
ing a  fine  of  $d.  What  is  the  additional  rent  equivalent  to 
this  fine  ? 

(8)  A  farm  is  let  for  n  years  at  a  fixed  rent  and  a  fine  of 
$p.  When  p  years  of  the  lease  remam,  what  fine  must  be 
paid  to  extend  these  ;:>  years  to  q,  at  compoand  interest  f 


(9)  If  two  joint  proprietors  have  an  eqnal  interest  in  a 
fret  bold  estate  worth  $a  per  annum,  but  one  of  tbem  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $6  for  n  years,  find  the  relation  between  a 
and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 

times  per  annum,   and    continuing  for   m   years,  allowing 

compound  interest  at  the   rate   of  r  per   cent,  per  annum; 

and  prove  that,  as  n  is  indefinitely   increased,  this  present 

1  —  e  ~  ""■ 
falue  continually  approaches  the  limit    . 

(11)  A  monthly  instalment  of  §10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
lii  months,  money  being  worth  one-half  per  cent,  per 
month? 

(12)  A  mortgage  of  $4000  interest  at  5  per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8  months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(13)  If  two  stims,  $1,  52,  due  at  times  <j,  t,,  be  paid  to- 
gether at  an  intermediate  time  t,  t  being  determined  from  the 
equation. 


*,-R-^^  +  s,Ti-''={s,  +  s,)V-\ 


Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
sam  e  ; 

('2)  At  any  subsequent  perio:!,  the  amounts  are  the  same; 

{'6)  At  the  intermediate  time  of  payment,  the  interest  oi 
the  sum  overdue  is  the  diBcoant  of  that  not  due. 
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CUBE  ROOT. 

The  extraction  of  the  cube  root,  by  the  ordinary  nile,  is  a 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler  and  more  easily  remem- 
bered. 

Let  a  be  an  approximate  value  of  the  cube  root  of  N,  so  that 
■^N  =p:  a  +  jc,  X  being  very  small  ; 
then  N  =  (a  +  x)3  =  a3  +  3a2x  +  3aa;2  +  x3 

=  a3  +  dax{a  +  x),  nearly,  since   z   is 
small. 

First   suppose  N  =  a^  +  Za-x\ 
N-a3. 
•■•  ^—     3a3    ' 

N  +  2rt3 
and     .•.    a  +  X  =  — r— s       ; 

N  +  2a3 
therefore,  more  nearly,  N  =  a^  +  3ax  — q~7'  ' 

N— a3 
and  ="  =  N  +  2a3  "' 

and,  therefore,  j^N  =  a  +  x 

_  2N  +  gs. 
N  +  2a3  ^' 
Suppose  we  wanted  to  find  the  cube  root  of  any  number  N, 
In  the  first  place  we  find  some  number  a  whose  cube  is 
somawhere  near  the  given  numbsr.     Then  the  fi'action, 
2N  +  a3.^ 
N  +  2^-J  " 
will  be  a  nearer  approximation  to  the  cube  root  than  a  itself 
was.     When  we  have  found  this  value,  we  can  take  this  as 
a  and  repeat  the  process. 

Thus,  to  find  the  cube  root  of  241-834^67,  we  observe  that 
216,  the  cube  root  of  6,  is  nearest  to  241.  Hence  the  first 
value  of  a  is  6. 
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Therefore.  ^N  +  a^ 

699-608734 


673-804367 
4197-636404 


X  6 


~~    673-804367 
=  6-23  very  nearly. 
On  trying  6.23  we  find  it  is  correct. 

Ex.  (1).  Find  the  cube  root  47. 
The  neiitest  cube  to  47  is  that  of  4. 

Henoo, 


N  +  2a3 
94   4-   64 


X  4 


47  +  128 

_  ^ 
"~  175 

~    700 

=  3.61  nearly. 
Next,  take  3.61  for  a,  and  substitute  in  the  formula,  and 
re  get  8.6088261,  which  is  correct  to  seven  places  of  deoi- 
nals. 
Ex.  (2j.  Find  the  cube  root  of  10. 
2N  +  a» 


In  this  case, 


N+  2a' 
20  +  8 


10   +   18^  ^ 
=  2.153. 
Next,  substitute  2.15,  instead  of  2,  and  we  get 
20+9-938375  ^.^^ 

10  +  19-870750 
=  2-1544340, 
which  is  correct  as   far   as   six   places   of  decirrials.     This 
method  has  also  the  practical  advantage  that  an   error  o." 
work  gets  correotsd  at  the  next  triaL 


ANSWERS. 


Exercise  I. 


|8)    ^.  (5)  22-5  years,  nearly. 

(6)     A's  share  is 


(7)     6  per  c.^nt.         (8) 


10^.2 


log.  {inn  -  m  +  7i)  —  lug.  mn 

(10)     n   =  20^*^.  (11)     17-G7  years, 

log  e 

(12)  6708.471.   (13)     125  years,  nearly.       (14)     $3G00. 

Exercise  II. 
(1)     $70G.6G^.         (2)     $13585.         (3)     $19.50. 

(4)     $900.  (5)     100  :li=i- per  cent. 

A 

(6)     3?^  (7)     »BP-'^—bBP-\ 

a-k-r' 


Aa 
(8)    — — .  (9)    11 -403  per  cent.       (10)    IJ  years. 


Exercise   HE. 

(1)     A.t  simple  interest,  $2237.77 ;  at  compound  interest, 

$2173.10.  (2)     $802.42. 

(3)     $1GGGG.00|.  (4)     $2199.95. 

(5)     §7300.08;  §0404.74;  $2901.83.        (6)  83000.56 

150-76  t/r  R" 

^^^      l-(l-04)-8<'  •  ^''^    R'-  1    • 

(8)    r=^  (ri--R-)    {9)  1=2  {i-^|. 

11)     858.68.  (12)     $2422.85 


10)     -  j  1  —  /I  I    T\mn    t .   ''  is  interest  of  $1  for  1  year. 
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THE  BEST  ELEMENTARY  TEXT-BOOK  OF  THE  YEAR. 


Gage's  Practical  Speller. 

A  MANUAL  OF  SPELLING  ASV  DICTATION. 
Price,  30  Cents. 

Sixty  copies  ordered.  LIouxt  Forest  Advocate. 

After  careful  irisi>ect  on  we  unhesitatinjjly  proiiouiice  it  tlie  best  sign- 
ing book  ever  in  use  in  our  public  schools.  The  Practical  Speller  securoi 
an  eas.v  access  to  its  contents  by  the  very  systematic  arranjjenients  of  the 
words  in  topical  classes  ;  a  permanent  iinpressio-i  on  the  incniory  l)y  the 
fre<|uent  review  of  ditlicult  words;  andasaxinyo'  time  and  effort  by  the 
selection  of  only  such  words  as  are  difficult  an  J  of  common  occurrence 
Mr.  Reid,  II.  S.  Master  heartily  recommends  the  work,  and  ordered  some 
sixty  copies.  It  is  a  book  that  should  l»°.  on  every  business  man's  table  as 
well  as  in  the  school  room. 

Is  a  necessity.  Presi.  Witness,  lULiPArv 

We  have  already  had  repeated  occasion  to  speak  liighly  of  the  Educv 
tional  Series  of  which  this  book  is  one.  The  "  Speller"  is  a  necessity  ;  ard 
we  have  seen  no  book  which  we  '"in  recotamcnd  uiore  heartily  than  the  oi>e 
before  us. 

Good  print.  Bowmanville  Observer. 

The  "  Practical  Speller"  is  a  credit  to  the  publishers  in  its  g-eneral  get 
ap,  classification  of  subjects,  and  clearness  of  treatment.  The  child  wl.o 
•jses  this  liook  will  not  have  ddmajjed  eyesight  through  bad  print. 

What  it  is.  Stratiiroy  Aoe. 

It  is  a  series  of  graded  lessons,  containinjr  the  words  in  jrcneral  nse, 
with  al)l)re\  iatlons,  etc.  ;  words  of  similar  pronunciation  and  difTerunt  sinlN 
Ing  a  collection  of  the  most  difficult  words  in  the  laM^aia<;e,  and  a  number 
jf  literarj  selections  which  ma^  be  used  for  dictation  lessons,  and  commit" 
ted  to  meiiior\  b\  the  pupils. 

Every  teacher  should  Introduce  it.  Canadian-  Statesman, 

It  isaii  impro-.enient  on  the  old  spelling  book.  Every  teacher  should 
introduce  it  into  his  classes 

The  best  yet  seen.  Colchester  Srv,  Nova  Scotia. 

It  is  away  ahead  of  any"8p€ller"that  we  have  heretofore  seen.  Oiir  public 
schools  «-ant  a  !,'-ood  spelling  book  The  publication  v'vfor<;  u^  is  the  l??9t 
we  have  yet  seen 
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HAMBLIN  SMITH'S  MATHEMATICAL  WORKS. 
Authorized  (or  use,  and  now  used  in  nearly  all  the  principal  Schools  Of 
Ontario,  Quebec,  Nova  Scotia  and  Manitoba. 


Hamblin  Smith's  Arithmetic. 

An  Advanced  treatise,  on  the  Unitary  System,  by  J.  Hambltx  Smitti, 
M.  A.,  of  Gonville  and  Caius  CoUeycs,  and  late  lecturer  of  St.  I'eter's  Col- 
lc.:^e,  Canibnd;,'c.  Adapted  to  Canadian  Schools,  by  Thomas  Kirklaiid, 
M.  A.,  Science  Master,  Normal  School,  Toronto,  and  William  Scott,  B.  A., 
Head  Master  Model  School  for  Ontario. 

12bh  Edition,  Price,  75  Cents. 


KEY. — A  complete  Key  to  the  abora  Arithmetic,  by  the  Authors. 
Price,  $2.00. 

Hamblin  Smith's   Algebra. 

An  Elementary  A!},'^ebra,  by  J.  IIambliv  Smith,  M.  A.,  with  Appendix 
by  Alfred  Baker,  B.  A.,  Mathematical  Tutor,  University  College,  Toronto. 
Btli  Edition  *  Price,  90  Cents. 

KEY. — A  complete  Key  to  Hamblin  Smith's  Algebra. 

Price,  $2.75. 

Hamblin    Smith's    Elements   of    Geometry. 

Containing  Books  I.  to  VI.,  and  portions  of  Books  XI.  and  .\II.,of  Euclid, 
with  Exercises  and  Notes,  by  J.  Hamblix  Smith,  M.  A.,  &c.,  and   E\aniina- 
tion  I'apers,  from  the  Toronto  and  McGill  Universities,  and  Normal  School. 
Toronto. 
Price,  90  Cents. 


Hamblin  Smith's  Geometry  Books,  i  and  2. 

Price, so  Cents. 

Hamblin  Smith's  Statics. 

By  J.  Hamblin  Smith,  M.  A.,  with  Appendix  by  Thomas  Kirkland,  M.  A., 
Science  Master,  Normal  School,  Toronto. 

Price,  90  Cents. 


Hamblin  Smith's  Hydrostatics.  75  Cents. 

KEY. — Statics  and  Hydrostatics,  in  one  volume.  $2.00. 


Hamblin  Smith's  Trigonometry.  $1.25, 

KEY.  — To  the  above,  $2.50. 


IE.  M.  (Bnqt  &  (Eo's.  Jlcto  Cbitrattonal  SEorka. 

BOOKS  FOR  TEACHERS  AND  STUDENTS,  BY  DR.  McLELLAN. 


Examination    Papers   in    Arithmetic. 

By  J.  A.  McLellav,  M.  A.,  LL.  T>.,  inspector  of  High  Schools,  Ont.,  and 
TiioUAS  KiasLA.ND,  JI.  A.,  Science  Master,  Normal  School,  Toronto. 

"  In  our  opinion  the  best  CoHcction  of  Proijlems  ou  the  American  Con- 
tinent."—National  Teachers'  Mo.ntui,t,  N.  Y. 
Seventh  Complete  Edition,  -  -         Price.  $1.00. 


Examination  Papers  in  Arithmetic. ---Part  I. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  and  Thos.  Kirklakd,  JI.  A. 
Price,  -----  50   Cents. 

This  Edition  has  been  issued  at  the  'cqticst  of  a  large  number  of  Public 
School  teachers  who  wish  to  have  a  Cheap  Edition  for  the  use  of  their 
pupils  preparing  for  admission  t )  High  iichool. 

Hints  and  Answers  to  Exainination  Papers 
in  Arithmetic. 

By  J.  A.  McLellax,  M.  A.,  LL.  D.,  and  Thos.  Kirkland,  M.  A. 
Fourth  Edition,  -----  $i.oo 


McLellan's     Mental     Arithmetic.---Part     I. 

Containing  the  Fundamental  Rules,  Fracticns  and  Analysie. 

By  J.  A.  McLsLLA.v,  M.  A.,  LL.  D.,  Inspector  High  Scbocls,  Ontario. 

Third  Edition,  -  -  .  -  30  Centa 

Authorized  for  use  in  the  Schools  of  Nova  Scotia. 


McLellan's     Mental    Arithmetic. ---Part     II. 

Specially  adapted  for  Model  and  High  School  Students. 
Third  Edition,  .  .  -  Price,  45  Cents, 

The   Teacher's    Hand   Book   of  Algebra. 

By  J.  A.  McLella.s,  M.  A.,  LL.  D. 
Second  Complete  Edition,  -  -  .         $1.25. 

Teacher's   Hand  Book  of  Alofebra.---Part  I. 

Prepared  for  the  use  o!  Intermediate  Students. 
Price,  -----  75  Cents. 

Key  to    Teacher's  Hand  Book   of  Algebra. 
Second  Edition,  ...  Price,  $1.60, 


2S.  Jf.  ®age  &  (Ko's.  |lcto  (Ebucatxonal  SScrka. 

WORKS  FOR  TEACHERS  AJN'D  STUDEVTS,  BY  JAS.  L.  HUGHES. 


Examination    Primer    in  Canadian   Historv. 

On    the   Topical    Methrxi.     Hv -Ias.  L.  Hi-ohks,  InsiH-otor  ©f   Sohool<  T» 
roDto.    A  Primer  (or  Students  preiiariiit;  (or  Ex&miiialiou.        PriC6,  25a, 

Mistakes  in  Teaching. 

By  Jas.  Lauohlin  Huqiiks.    Second  edition.  rYlce,  50c. 

kOOntB  BT  8TATB    CNIVBRflITT  OF    IOWA,    A3  AN  SLIMErrART  WORK    rO.'l    USB 
or  TKACllKRa. 


fhls  work  discusses  in  a  terse  manner  over  one  hundred  of  the  mistakes 
commonly  made  li.v  tintraineil  or  inex|K;rit.-nced  Teacln-rs.  It  l«di;sii:ncd  to 
warn  youir,'  Teachers  of  the  errors  tliey  are  lialile  to  make,  ami  to  tiel|>  the 
older  member-i  of  the  proles-iioii  to  discard  whatever  methoda  or  habits  may 
be  preventiii;;  their  hi;. her  success. 
The  mistakes  are  arran;.'ed  under  the  (ollowinjr  heads  : 
1.  Mistakes  in  Maiia<.'cmeiit.  2.  Mistakes  in  Discipline.  I.  MlnfftltM  in 
Methods.    4.  Mistakes  iu  Maune I 

How  to  Secure  and  Retain  Attention. 

By  Jas.  Lal'oiilin  Uuoiiss.  Price,  25  Cents 

Comprisinrr  Kinds  of  Attention.  Characteristics  of  Positive  Attention 
Characteristics  of  The  Teacher.  I  low  to  Control  a  Class.  Developing  Mei. 
tal  Activity.     Cultivation  of  the  Senses. 

(From  Tub  ScnnnL  asd  Univkrsitt  Maoa^jvr,  Lovpon,  Esq.) 
"Replete  «ith  valuable  hints  and  practical  su'.'i.'estions  which  are  evidert 
ly  the  result  o<  wide  experience  in  the  scholastic  profession." 


Manual  of  Drill  and  Calisthenics  for  use   iij 
Schools. 

BvJ.  L.  KrouKs.Piihlic  School  Inspector,  Toronto,  Graduate  of  Militar/ 
School,  11.  M.  2'Jih  Regiment.  Price,  40  Cents 

The  work  contains  :  The  Squ.ad  Hrill  prescribed  for  Public  Schools  in  On- 
tario, with  full  and  explicit  directions  for  teachim:  it.  Free  Oymiiastic  Ex 
eroises,  carefully  s^^lected  from  the  best  German  ami  American  s> stems, 
and  arniTiired  in  proper  classes.  C.cnnan  Calisthenic  Exercises,  as  tauirhl 
by  thi  late  Colonel  fJooihvin  in  Toronto  .Normal  School,  and  in  Eiifrlaiid. 
Several  of  the  best  KinderLrarten  Canies,  and  a  few  choice  Exercise  Souk's 
The  instnictiona  tbroiiirbDUt  the  book  are  divested,  aa  (ar  as  possible,  ot 
unneces-sary  technicalities. 

"A  most  valuable  book  (or  every  teacher,  particularly  In  country  place? 
It  embraces  all  that  a  school  teacher  should  teach  his  pupils  on  this  .suujbCt. 
Any  teacher  can  use  the  easy  drill  lessons,  and  by  doiiiu'  so  he  will  to  (>  ■» 
fer'rint;  a  benefit  on  his  country."— C.  Kaucliffk  Dear  salt,  Majj. /r  » 
Lile  Guards,  Dn"  Instructor  Normal  and  Model  Schools,  Toronto 


8H.  J.  (iage  &  Qlo's.  £im  Siutatixrnal  Marks. 

MASON'S  GRADUATED  SERIES  OF  EXGLISU  GRAMMARS. 

Mason's  Outlines  of  English  Grammar. 

i:'or  the  use  ol  Juuioi  clatwud. 
Price,  45  Cents. 

Mason's  Shorter  English  Granamar. 

With  copious  aud  carefully  ^.adtid  trtacuica,  m  pag^cs. 
Price,  60  Cents. 


Mason's  Advanced    Grammir. 

Indudiiii;  the  iiniiciplcs  of  Gra.iiiiiatical  A^ialysis.  By  C.  P.  Masov, 
B.  A.,  K.  C.  K.,  fellow  of  University  Collece,  London.  Knlarired  and 
thoroKghly  revi;!ud,  with  Exaiuiuatiuua  Fap-.m  added  by  \V.liou:Jtoii.  M.A., 
27th  Edition,  price,  70  Cents. 

"  I  asked  a  jrraiiiiiiar  school  inspector  in  the  old  country  to  send  nie  the 
best  ^rraniniar  published  there.  He  iniiuediately  sent  .Mxson's.  The  chap- 
ters on  the  analysis  of  dithi-iilt  seiite:ioes  is  of  itself  siiincieiit  to  p.acc  the 
work  far  lieyond  any  Knj,'tis.h  liraniniar  hitherto  before  the  Canadian  put*- 
lie."— Alex.  Sims,  ii.  A.,  H.  il.  ii.  S.,  Uak\illo. 


English  Grammar  Practice. 

This  work  consists  of  the  Exercises  ap|)endecl  to  the  "  Shorter  Enjrlish 
Grannnar,"  published  in  a  separate  form.  They  are  arranged  wi  projrreisive 
lessons  ni  such  a  manner  as  to  lie  avadable  with  almost  any  text  booK  of 
English  tJramTiiar,  and  talce  the  learner  by  easy  sta^'es  from  the  siiuplcst 
En<,'lisn  worK  to  the  uiodt  diliicuU  cutuilrucuouji  iii  the  language. 

Price,  30  Cents. 

Outlines  of  English  Grammar. 

Tncse  elei..entarv  ideas  are  re<lneed  to  reu'uiar  form  by  means  of  careful 
definitions  an<l  plain  rules,  illustnited  liy  abundant  ami  varied  examples  tor 
practice.  The  learner  is  made  aeipiainted,  in  nioderace  measure,  with  the 
most  important  ot  the  older  forms  of  Knirlish,  with  the  way  in  which  words 
are  constnicted,  and  with  the  elements  of  which  modern  Knirlisli  is  made 
up.  Analysis  is  treatetl  so  far  as  to  L'lve  the  j^iower  of  dealing  with  sen- 
teiices  of  plain  construction  and  muderaiu  Uiticuily.     lu  the 

English  Grammar 

the  same  subjects  are  presented  with  much  (rrcater  fulness.  »nd  ctrried  to 
»  more  advanced  and  dirhcull  sia^'e.  Tlie  wurk  contains  ample  materials 
for  the  rei|uirements  of  Coiii|)etilive  Examinations  reaching'  at  least  the 
Btandarij  uf  the  Matriculation  Examination  ot  the  Uni\erHit>  ol  Loudon. 

The  Shorter  English  Grammar. 

is  intended  for  learners  who  have  but  a  li^nited  amount  of  time  at  their  dis- 
posal for  tn^lisli  studies  ;  but  the  experience  of  schools  inr.hicli  it  has 
been  the  only  liii;.'lish  tiraniniar  used,  hao  showr:  that,  wlien  well  iukit«red, 
tbix  work  also  is  sullicienl  for  the  Loudon  Matriculation  F^auinatiun. 


J.  <&iivc  &  Gio's.  ^Icto  (Ebucattonal  MoxY^s. 


BEST  AUTHOUIZEU  ELEMENTARY  TEXT-BOOKS  IN  GKAMMAR. 


Revised    ^d.    Miller's     Language    Lessons. 

Price,  25  Cents, 

•"ROOFS    07  THE  SUPERIORITY   OF  MILLER'S  REVISED   EDITION  OVER  ALL   OTHERS, 

Its  cnoi'inous  sale. 

Nearly  two  Inituircd  thousand  have  been  sold  within  the  last  four  years. 

Miller's  Swiiiton's  is  authorized  by  tl>e  Education  Department  for  use  in 
the  Scliools  of  Ontario. 

Only  Edition  adopted  by  the  Protestant  Board  of  Education  of  Montreal, 
and  used  in  many  of  ilie  principal  Schools  of  tlic  Province  of  Quebec. 

0:i!y  ElitiDii  used  in  tlic  Schools  of  Newfoundland. 

Only  Edition  adopted  by  the  Supt.of  Education  for  thcSchoolsof  Manitoba, 

Miller's  lleviscd  Swinton  is  used  in  nine-tenths  of  the  principal  Schools  of 
Ontario. 

Only  Edition  prepared  as  an  Introductory  Book  to  Mason's  Grammar, 
both  having  the  same  Definitions. 

A   TUOROUGU    E.XAUI.N'ATION  GIVEN. 

To  the  President  and  Members  of  the  County  cf  Elgin  Teachers'  Associa- 
tion :  In  accordance  with  a  morion  passed  at  the  last  regular  meeting  of  the 
Association,  ai)pointing  the  undersigned  a  Committee  to  consider  the  re- 
spective merits  of  diflcrcnt  English  Grammars,  with  a  view  to  suggest  the 
most  suitable  one  for  Public  Schools,  we  beg  leave  to  report,  that,  after  ful- 
ly comparing  the  various  editions  that  have  been  recommended,  we  believe 
that  "  Miller's  Swinton's  Language  Lessons "  is  the  best  adapted  to  the 
wants  of  junior  pupils,  and  we  would  urge  its  authorization  on  the  Govern- 
ment, and  its  introJuction  into  our  Public  Schools. 
Signed,    A.  F.  LJi'tlkr,  Co.  Inspector.      J.  McLean,  Town  Inspector. 

J.  Millar,  M.  A.,  Head  Master  St.  Thomas  Collegiate  Institute, 
A.  Steele,  M.  A.,  "  Orangoille  High  School. 

N.Campbell,  "  Co.  cf  Elgin  Model tJchcol. 

It  was  .moved  and  seconded  that  the  report  be  received  and  adopted. — 
Carried  unanimously. 


To  avoid  mistakes,  ask  for  Miller's  Swinton's. 


Mason's   Outlines  of  English  Grammar. 

AUTHORIZED   FOR   USE   IN   SCHOOLS. 

New  and  Improved  Edition.     For  the  use  cf  Junior  Classes,  by  C    P 
Mason,  li.  A.,  F.  C.  P.,  Fellow  of  University  College,  London. 

Sixth  Eng:lisli,  and  fourth  Canadian  Edition,  price  45  cts. 


From  the  Daily  Glore,  Toronto. 

Mr.  C.  P.  .'^lason,  whose  excellent  "  English  Grammar"  is  now  the  author- 
ized text  bojk  in  the  schools  of  Ontario,  has  prepared  and  issued  a  more  el- 
ementary and  much-needed  work  entitled  "Outlines  of  English  Grammar." 
The  text  of  this  work  is  substantially  the  same  as  that  of  the  larger  treatise 

both  matter  and  form,  except  that  the  very  elaborate  notes  in  the  latter 
M*  elthsr  omitted  or  very  much  reduced  in  extent. 


iE.  J.  (BnQt  4i  Cos.  |lelu  OB^ucntional  (iBorks. 

EXAMINATION  SERIES. 


Canadian   History. 

Bt  James  L.  Hl'OUES,  luspector  of  Public  Schools,  Toronto. 
Price,  25  Cents. 

HISTORY  TAUGHT  BY  TOPICAL  METHOD. 

A   PRIMER   IN   CA.NAD1A.V   HISTORY,  FOR.  SCHOOLS   AND  STLDEXTS  PREPARISO   FOR 
EXAMIX.^TIOXS. 

1.  The  history  is  divided  into  periods  in  accordance  with  the  great  na 
tional  changes  that  have  taken  place. 

2.  The  history  of  each  period  is  given  topically  instead  of  in  chronolog^ 
ical  order. 

3.  Examination  questions  arc  given  at  the  end  of  each  chapter. 

4.  Exair.ination  jiapcis,  selected  from  the  official  examinations  of  the 
different  provinces,  are  given  in  the  Appendix. 

5.  Student's  review  outlines,  to  enable  a  student  to  thoroughly  test  his 
own  progress,  are  inserted  at  the  end  of  each  chapter. 

6.  Special  attention  is  paid  to  the  educational,  social  and  commercial 
progress  of  the  country. 

7.  Constitutional  growth  is  treated  in  a  brief  but  comprehensive  exer- 
cise. 

£^  By  the  aid  of  this  work  students  can  prepare  and  review  for  exam- 
inations in  Canadian  History  more  quickly  than  by  the  use  of  any  other 
work. 


Epoch  Primer  of  English  History. 

By  Rev.  M.  Creigiiton,  M.  A.,  Late  Kcllow  and  Tutor  of  Merton  College, 
Oxford. 

Authorized  by  the  Education  I)ei)artment  for  use  in  Public  School?, 
and  for  admission  to  the  High  Schools  of  Ontario. 

Its  adaptability  to  Public  School  use  over  all  other  School  Histories  w:ll 
be  shown  by  the  fact  that — 

In  a  brief  compass  of  one  hundred  and  eighty  pages  it  covers  all  tha 
work  required  for  pupils  prcjjaring  for  entrance  to  High  Schools. 

The  price  is  less  than  onchalf  that  of  the  other  authorized  histories. 

In  using  tl.e  other  Histories,  pui)ils  arc  compelled  to  read  nearly  three 
times  OS  much  in  order  to  secure  the  same  results. 

Creit'liton's  Epoch  Primer  has  been  adopted  by  the  Toronto  School 
Board,  and  majiy  of  the  principal  Public  Schools  In  Ontario. 


M.  J.  (Sage  &:  Cos  |Tclu  €bucational  cEorks. 


Authorized  for  use  in  the  Schools  of  Ontario. 
The  Epoch  Primer  of  English  History. 

By  Ukv.  M.  CuEiGliToN,  M.  A.,  Late  lellow  and  Tutor  of  Morton  ColIcj;e, 
Uxford. 

Sixth  Edition,  -    __-  -  Price,  30  Cents. 

Most  thorough.  Abkrukkn  Joirnal. 

This  volume,  taken  with  the  eij;ht  small  volumes  coiifaiiiiii;;  the  ac- 
counts of  the  different  epochs,  jiresents  what  may  be  rej;ai'ded  as  the  most 
thoroujrh  course  of  elementary  Enjjlish  History  over  published. 

What  was  needed.  Toronto  Daily  Globk. 

It  is  just  such  a  manual  as  is  needed  by  public  school  pupils  who  arc 
goin";  up  for  a  Ilijjh  School  course 

Used  in  separate  schools.  M.  Stafford  Prikst 

We  are  Uain;;  this  History  in  our  Convent  and  Separate  ychoolsin  Lind- 
say. 

Very  concise.  Hamilto.s  Tisiks. 

A  very  concise  little  book  that  should  l)c  used  in  the  Schools.  In  its 
jiaj,'-es  will  be  found  incidents  of  English  History  from  A.  D.  43  to  1S70,  in" 
teresting  alike  to  ycuujj  and  old. 

A  favorite.  Lo.ndox  Advkrtiser. 

The  book  will  prove  a  f.avurite  with  teachers  preparing  pupils  for  the 
cuti-ance  examinations  to  the  lliyh  Schools. 

Very  attractive.  British  Wiiio,  Kingston. 

This  little  book,  of  one  hundred  and  forty  pages,  presents  history  in  a 
very  attractive  shape. 

Wisely  arranged.  Canada  Presbyterian. 

The  epochs  chosen  for  the  division  of  English  History  are  well  marked 
— not  mere  artificial  milestones,  arbitrarily  erected  by  the  author,  but  reaj 
natural  landmarks,  consisting  of  great  and  important  events  or  remarkable 
changes. 

Interesting.  Yarmoitii  Tribine,  Nova  Scotia. 

With  a  jierfect  freedom  from  all  looseness  of  style  the  interest  is  so  well 
sustained  throughoirt  the  narrative  that  those  who  commence  to  read  it 
will  fini'  it  difficult  to  leave  off  with  its  perusal  incomplete. 

Comprehensive.  Literary  World. 

The  special  value  of  this  historical  outline  is  that  it  piv  cs  the  reader  a 
comprehensive  view  of  the  course  of  memorable  events  ani^  e  "  chs. 


cE.  J.  Sage  &  (Eo's.  £ic\3j  Sbucational  gBovhs. 

rou  THE  USE  OF  INTERMEDIATE  STUDENTS  AND  TEACHERS. 

Gage's  School  Examiner, 

Of  Science  and  Liikrati're. 
A  Magazine  for  tlie  School  Itooiii  and  Study,  containing  Examination 
Papers  on  the  subjects  taiiglit  in  the  lliyh  and  I'uljli'^ Schools,  and  design- 
ed for  the  use  of  Teachers  in  conducting- Monthl3'  Examinations,  and  in  the 
daily  work  of  the  Schuol  Kooui,  and  for  the  use  of  Students  iiio])a!ir,|,'  for 
the  /atennediate  and  rtiJ  O/zifaiiKxaniinations.  In  addition  to  Oriijiattl 
Papers  jjrfjmird  lii/  Specialists  on  the  varicais  sul)jccts,  valuable  selections 
will  be  made  from  the  University,  Hiyh  School  and  I'uljlic  School  Examin- 
ations in  Europe  and  America,  as  well  as  from  Normal  School  and  other 
Examinations  for  Teachers,  both  I'rofessional  and  Non  professio.nal.  Sub- 
scription, SI. 00  per  year— payable  in  advance. 

Address— W.  J.  GAGE  &  CO  ,  Toronto,  Canada. 

Bro.  Ilalward.  Priii.  Clii-i.".  Dros.'  SchoiA,  Kincjston. 

Am  much  pleased  with  the  plan,  arraiiffcment,  and  matter  of  Gage's 
School  Examiner,  and  trust  it  will  obtain  the  ijenerous  patronage  of  all 
earnest  educationists. 


S.  Uiirwanh,  Colbnrne. 

It  is  just  what  we  wanted.    I  have  no  .ioubt  Oi  its  complete  success. 


L.  GUcln-ist,  Woodcllle. 

I  think  it  an  cxcellont  periodical,  especially  for  Teachers  who  hold 
Monthly  Examinations. 


W.  ]V.  Rutherford,  Port  Howan. 

I  find  it  a  very  useful  Journal  in  School  work  and  cannot  afford  to  be 
without  it. 
James  McPMen,  1.  P.  ,S'.,  Myrtle. 

The  '  .School  Examiner'  is  rapidly  winning  its  way  into  nearly  all  the 
schools. 
Gcor<j(^  Harper,  Anchnraje,  Wisconsin,  U.  S. 

It  is  atti-activc  in  form,  neat  and  handsome  in  apjieanincc,  and,  in  my 
hun»blc  opinion,  coTitains  more  solid  and  useful  matter  than  any  similar 
Journal  in  the  United  States. 


D.  n.  r.nyle.   West  Ariehat,  C.  H. 

Indeed,  the  solution  of  No.  2  .Arithmetic,  in  the  April  nunibe." 
worth  the  subscription  price. 


Ca.  J.  ®age  &  dLo'e.  ^cto  (Piiurational  SBorka. 
The  Canada  School  Journal 

HAS   RECEIVED  AN   HOXORABLB    MBSTIOy   AT  PA&IB  KXIUBmOS,   187S 

Adopted  by  nearly  every  County  in  Canada. 
Recomiueiided  by  the  Minister  of  Education,  Ontario. 
Kecoinmended  by  the  Council  of  Public  Instniction,  Qucbea 
lleconiiiiended  by  Cliicf  .Sujit.  of  Education,  New  Bruiisvnck. 
Recomuiended  by  Chief  Supt.  of  Kducation,  Nova  Scotia. 
Ileconuiiended  by  Chief  Supt.  of  Kducation,  British  Columbia 
Recommended  by  Chief  Supt.  of  Education,  Mauitoba. 

IT   IS   EDITED   BT 

A  Committee  of  some  of  the  Leading  Educationists  in  Ontario,  assistea 
by  able  Provincial  Editors  in  the  Provinces  of  Quebec,  Nova  Scotia,  New 
Brunswick,  Prince  Edward  Island,  Manitoba,  and  British  Columbia^  thus 
having  each  section  of  the  Dominion  fully  represented. 

COXTAI.NS   TWEXTT-FOUR    PAGES   OF   RBADI.NO    MATTKR. 

Live  Editorials  ;  Contributions  on  important  Educational  topics ;  Selec- 
tions— Readings  for  the  School  Room  ;  and  Kotes  and  News  from  each  Pro- 
Tince. 

Practical  DErARTUBST  will  always  contain  useful  hints  on  methods  of 
♦caching  different  subjects. 

MATnBMATiCAL  DsPARTiiENT  gwct  solutioDS  to  difficult  problems  also  on 
Examination  Papers. 

Official  Dbpartuekt  contains  such  regulations  as  may  be  issued  (rem 
time  to  time. 

Subscription,  $1.00  per  annum,  strictly  in  advance. 

Rbad  th*  Followiso  Lbtteb  from  Joun  GREKyLXAP  WnimiR,  TEt  Fa- 
hols   AMKRICA.N    I'OKT. 

I  have  also  received  a  No.  of  the  "  Canada  School  Journal,"  which  seems 
to  me  the  brightest  and  most  readable  of  Educational  ilagazincs.  I  am  very 
truly  thy  friend,  John  Greenleaf  Whittier. 

A  Club  Of  1,000  Subscribers  from  Nova  Scotia. 
(Copy)  EtucATiON  Offick,  Uaufajc,  N.  S.,  Not.  17,  1878. 

Messrs.  Adam  Miller  &  Co.,  Toronto,  Ont. 

Dear  Si.-?,— In  order  to  meet  the  wishes  of  our  teachers  in  various  parti 
of  the  Province,  and  to  secure  for  them  the  advantage  of  your  excellent 
periodical,  1  hereby  subscribe  in  their  behalf  for  one  thousand  (1,000)  copies 
at  club  rates  mentioned  in  j-our  recent  esteemed  favor.  Subscriptions  wil] 
begin  wit' t  January  issue,  and  lists  will  be  forn-arded  to  your  oflace  in  a  few 
days.  Yours  truly, 

David  Allison,  Chief  Supt.  of  Education. 
Address,  W.  J.  GAGE  &  CO    Toronto,  Canada. 
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